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WITH CHANGEABLE 
OBJECT ives 


. ez | Now! Depth in a Magnified 
$225 Value ay oe 
This instrument, an item ONLY g 
of war surplus, was origi . fe $95.00 Fine, it t Sinocular M 


nally designed to check A ubstantial 
navigational instruments Postpaid examini 
It is being used by indus SS 
try as a collimator for ective Power range 
optical instruments, for ocular distance. Wil 
f infinite light, and for reticles. Rack and 
being purchased by many Hardwood carrying case inc 
Recommended for lab, shop 


guarantee complete satisfaction 





ing lenses for defir 

otographing reticles at infinit t is alse 
us a source for the fine lenses and parts it contains. Consists 

f a large cemente pb” diameter, with a focal length 

f approximately 25”, in point reticle lighted by a 6-8 volt lc —} F . 

bulb (to represent a first e mirror to reflect the light Order Stock No. 70,036-X 

from the reticle. Overall length %”: width of cradle 73%”. Send check or M.O. or. order 


t ir 


Slightly used, but in good working orde 
Stock No. 80,025-X . .... $95.00 f.0.b. Barrington, N. J. SPITZ JR PLANETARIUM ' 


“ One of the Greatest Scientific 
(NEW! “High Power| Toys We Have Ever Offered! 





Obi ti ye Designed by Armand Spit world-famous maker of the Spitz 
icroscope yec | *lanetarium. Projects nearly 400 stars, more than 70 con 
tellations in their correct relationships. Use it in any darkened 
Providing Long Work Distance — Upright Image room of the house, project it on the ceiling. No batteries, work 
n ordinary household current. Two simple adjustments that show 
u the sky as it appears from any po in your hemisphere 
= : any month of the year! Rheostat control for brightness 
lhe system offered here will 2-page book included free of extra cost. Contains valuable in 
give you greater working dis- formation about the stars. provid identificati f / 
! orm: abo le Dp des easy identification of the ¢ 
tance under the microscope— constellations 
from objective to specimen, 
actually 12.8mms. Especially About 14” high 
needed where some operation Stock No. 70,040-X 
is to be performed. Also pos- 
sible to view specimens at 
Note long 
isk: ibinaeee high temperatures . . . or 
12.8 mms L where viewing is required 
through thickness of trans- 
parent material. System oper- ‘es SEC CK SE 4 times the size 
ates very well under phase contrast conditions. This ; \\" NYY" projecting distance. Le 
is of utmost importance—opens up a large field of = standard sleeve with ¢ 
potential uses particularly in dissection, With this ‘ ' which fits most 16mm. project 
attachment image reversal is eliminated. Made with : aa ine available to change 0 
standard threads. Height 1-23/32”, diameter 1-5/8”. ; } rr . Nie cheese hw ee 
Stock No. 50,038-X . 8mm.—mag. 20X— ; heet included. Back of the 1] 
N.A, 0.574 .. $112.00 Pstpd. within 5/16” of film. Wort 


Stock No. 50,039-X .... ae goal Pstpd Projecting Lens—Stock No. 30,119-X .... visancunc See ee 
N.A, 0.574 .. $114. supe. Sleeve Adapter, 1” 0. D.—Stock No. 40,126-X $1.00 pstpd 


60° SPECTROMETER PRISM IMPORTED MICROSCOPE—100, 200, 300 Power | 

F eas ] Ocular, 3 Objective Lenses, Rack & Pinion Focusing x 
Polished surfaces flat to 4% wave-length. Angle tolerances 5 : dyad 
minutes. Dimensions of polished surfaces 18mm. x 30mm. Revolving disc-light adjustable mirror. Square stage 2%” x 25% 
Made from dense flint glass, free of striae and strain. Ideal Truly a wonderful bargain. TRY IT FOR TEN DAYS — if not com ~, 
for use with all models of spectrometers pletely satisfied, your money refunded. Comes packed in sturdy, hard 
Stock No. : 3-X 25 P : wood case. Accessory eyepieces and objective available 
a eee $8.25 Pstpd. | stock No. 70,008-X $14.95 Postpaid 


ILLUSTRATED INSTRUCTION BOOKLETS LOOK! INFRA-RED ITEMS: 


Easy to follow—accurate—8% x 11 page size—many illustra- ‘ 
tions. Do-it-yourself—Save! and have Fun! Price INFRA-RED FILTERS — 534” dia. 

Stock No. Pstpd. For use with infra-red telescopes, camera attachments, ete. Light f 
How to Build Projectors xX 80¢ watt bulb passing through the filter is transformed to infra-red 
Homebuilt Telescopes ‘ 40¢ Used on jeep headlights with infra-red driving instruments. %« 


Method to Clean Precision Optics ‘ c 25¢ Stock No. 60,033-X .. Rena $2.00 ea. Pstod 


Homebuilt Riflescopes ; 30¢ 
New—Just Issued BOOKLET ON INFRA-RED TUBES AND THEIR MILITARY 
Homemade Stereo-Adapters 9.X 30¢ APPLICATIONS — Reprinted from RCA REVIEW 
Homemade Stereo-Viewers x 30¢ | Stock No. 9,223-X ... . e ‘ 

Photo Micrography with Pen Microscope ... 902 10¢ (Watch for our booklet ‘‘Infra-Red Light and its Use’’ coming 
Dummy Cameras ‘ 20¢ 
Collimating Systems 15¢ ; ; INFRA-RED IMACE TUBE ”" 
All About Telephoto Lenses ‘ X 60¢ Used inside an infra-red telescope, this miniature tube converts ir 
Ruilding A Condenser to visible rays on tube sereen, which is viewed by an ocular. Brit 
Enlarger 38-3 40¢ Cylindrical shape, approximately 2” diameter, 5/8” long. Requir 

vibra-pack electrical source 


Stock No. 50,046-X 
IF YOU'RE INTERESTED IN OPTICAL BARGAINS ORDER BY STOCK NO. Send Check or M. 0 


se = \Wite ar FRE CATALOG X Sesesescess sn 
EDMUND SCIENTIFIC CORP., BARRINGTON, N. J. 
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F.L. only 1” . or 44 that of standard 16mm projecting lens. Gives 
horm: 
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GEABLE vpedite the reviewing and processing of 
- ay | to reduce appreciably the costs of proc- Diagrams containing little detail should be 
fied , printing. planned so that the printed figure can be made one 
. column wide or less. For presenting apparatus, 
Ey article, letter, or book review is accepted particularly if it is complicated, a line drawing is 
vith the understanding that it has not been pub- usually better than a photograph. 
ished accepted for publication elsewhere. (Oc- If a graph is drawn on coordinate paper, the 
casion an important article is reprinted from paper must be blue lined. Lines that are to be 
nother periodical, usually one not readily avail- reproduced should be ruled over in black and 
abli eaders of The Scientific Monthly, but this made thinner than the lines of the curves and those 
Postpaig alwavs done by special arrangement with the of the frame. 






Photographs should have a glossy finish. For 
satisfactory reproduction, a print must be un- 
blurred and must show sharp contrast between 






juthol 
An article should receive a thorough review be- 
fore submission, if possible by someone other than 






light and dark areas. 

Tables. Each table should be typed on a separate 
sheet and should be provided with a title. Tables 
should be numbered consecutively with Arabic 






the author. 

[he manuscript should be submitted in dupli- 
cate. For the first copy, use a good grade of 8.5- 
by 1]-in. nontransparent paper. All copy, including 
juotations, footnotes, tables, literature references, 
ind legends for figures, should be double-spaced. 








numerals, 
References and notes. To improve readability 








- Leave margins of at least 1.5 in. at the sides and and reduce printing and processing costs, the fol- 
it the top and bottom. lowing changes in style are now in effect with all 
means Illustrations. A brief legend should be provided newly received manuscripts. 






The only footnotes are to be those appended to 
the title of the article, to the author’s name, or to 
tables. All other explanatory notes, together with 
literature references, are to be numbered consecu- 
tively and placed at the end of the article, under 
the heading ‘References and Notes.” These and 
other changes in style are illustrated by the follow- 





for every diagram and photograph. It should not 
be incorporated in the figure. All legends are set 
in type by the printer and, hence, should be 
gathered together on a separate sheet. 

On the margin or back of each illustration, write 
in pencil the number of the figure, name of the 
author, and abbreviated title of the article. All 
illustrations should be packed carefully with card- 
board to avoid damage in mailing. Cracks and References bows Notes 
marks made by paper clips or pressure of writing l. bs hom Allee, Sctence 97, 317 1943). 

1e two sets of observations represent. 
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ruin photographs for reproduction. 3. A. K. Goodwon, An Introduction to Ethics Myer 
Line drawings should be made with India ink Press, New York, ed. 2, 1949), p. 124. ; 
on heavy white drawing paper or blue tracing !. This dimensional theory is more fully described in. . . . 
cloth. A good size for a drawing is twice that de- We hope that readers will not be too impatient 
i sired for the printed figure, with all lettering and if mixtures of style occur in the next several issues. 
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Long ago a Roman schoolmaster named Quintilian advised authors to lay aside com- 
pleted manuscripts long enough for them to seem like the work of others. The advice 
still holds good, for an occasional author could not tell me the meaning of certain sen- 
tences he had written a few months before. One denied the paternity of a “senseless” 
correction, and I had to show him the directions for it in his own handwriting. He had 
a distinguished forerunner in Robert Browning. Everyone is familiar with Browning’s 
answer on being asked to explain an obscure passage in Sordello: “When I wrote that, 
God and I knew what it meant, but now God alone knows.’—Eugene S. McCartney, 
“Does writing make an exact man?” Science 119, 526 (Apr. 23, 1954). 


stpd 









New (2nd) Edition! . . . De Robertis, Nowinski and Saez— 
GENERAL CYTOLOGY 


For its New (2nd) Edition this text has been thoroughly revised—and new mate. 
added on: cell metabolism; the action of radiations and chemical agent: in ey, 
genetics; plastids; and other information on ultrastructure and cytochemis 
By E. D. P. De Ropertis, M.D., Head of the Department of Cell Ultrastructure, Institute for the I; 


Biological Sciences, Montevideo, Uruguay; W. W. Nowinsk1, Ph.D., Associate Professor of Biochen 
sity of Texas Medical School; and Francisco A. Saez, Ph.D., Head of the Department of Cytogenetic 


the Investigation of Biological Sciences, Montevideo. 456 pages, 6” x 9”, 162 illustrations. $7.75. Nex 


New! ... Walker— 
VERTEBRATE DISSECTION 


Designed for use with any comparative anatomy text, this brand new laborator 
manual contains unusually clear, precise directions for dissection. The organization js 
by systems and under each are descriptions for the dissection of several types—thys 
enabling the student to see the important evolutional stages of development. 


By Warren F. Wacker, Jr., Ph.D., Associate Professor of Zoology, Oberlin College, Oberlin, Ohio 
64” x 9Y,”, illustrated. $3.50. 


New (6th) Edition! ... Arey— 
DEVELOPMENTAL ANATOMY 


This great embryology textbook is now in its New (6th) Edition, after having be: 
completely rewritten. It meets the needs of the undergraduate student as well as t! 
medical student. There is an excellent summarization of the results of experiment 
analysis. New material on the 72-hour chick has been added. 


By Lestie Brainerp Arey, Ph.D., Sc.D., LL.D., Robert Laughlin Rea Professor of Anatomy, Northwest 
versity. About 640 pages, 654” x 974”, with 590 illustrations, some in color. New (6th) Edition—Read 


New (6th) Edition! ...Harrow and Mazur— 
TEXTBOOK OF BIOCHEMISTRY 


Every chapter has been revised—many completely rewritten—for the New (Ot/ 
Edition of this text. All of them give a sound, authoritative picture of the fundamen! 
facts of biochemistry and their application today. New and expanded topies inclu 
metabolism of nucleoproteins; quantitative estimation of amino acids; shock; etc. 


By BenyamMin Harrow, Ph.D., Professor of Chemistry, and ApranHam Mazur, Ph.D., Associate Profe 
Chemistry, College of the City of New York. 563 pages, 6” x 9”, with 131 illustrations. $6.50. New (¢ E 
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e Science and Technology * 


From the month’s news releases; publication here does not constitute endorsement. 


Pearl Spray 


packaged in an aerosol can, is designed 


A pearl spray 


to produce a moiner-of-pearl finish on almost any sur- 


face. including cloth, glass, wood, leather, ceramics, 


paper, and metal. The spray is transparent, permitting 
the under to show through. (Professional Art 
Products Co., Dept. SM, 845 S. Wabash Ave., Chicago 


color 


Cam Clutch 


A new line of cam-type, one-way clutcl 
signed to serve as backstop (anti-rotation 
and overrunning clutches in a wide variety 
drives, are made with OD dimensions and 
corresponding to seven sizes of standard 200 


bearings. The clutches have no inner race; the { 


plement of cams bears directly on a hardened, shaft 
face. (Morse Chain Company, Dept. SM, 7601 
Ave., Detroit 10, Mich.) 


Sy Mal. 


Portable Metal Band Saw 


A portable, electric, metal-cutting band saw weighs 
only 16 lbs, is scarcely larger than a hand hack saw, 
test. (Porter-Cable 


33 Exchange Syracuse 8, 


High Strength, Non-Brittle Cement 


times faster by actual A new type of cement has been developed t 


Dept. SM, 


and is 15 
Machine Co.., 
N. Y. 


need for a tough, non-brittle bond between 
FM-10001 nylon. This cement is a liquid chemical 
ture that produces practically invisible joints 
fluidity permits rapid coating by dipping, 
spreading, or spraying. (The Polymer Corpora 
Pennsylvania, Dept. SM, Reading, Pa.) 


ot., 


Clinical Defibrillator 

Instantly operative when turned on, this clinical de- 
fibrillator provides flexible facilities for direct applica- 
shock to the ventricles of the heart in 
surgical cases involving ventricular fibrillation. The out- 


cone OF ehecire Heat-Shielding Suits 
Heat-shielding suits, made of glass fibers and 
protect the worker who must operate in high-tem; 
ture areas. Lighter than conventional protective 
ing, the garments have aluminized coatings whicl 
to keep the wearers cool by reflecting heat. (Fy: 
Products, Inc., Dept. SM, Newark, Ohio. ) 


put of several amperes of 60 cy/sec alternating current 
is applied to stainless steel electrodes which are com- 
pletely insulated except for their active faces. (Levinthal 
Electronic Products, Inc., Dept. SM, 2891 Fair Oaks 
Ave., Redwood City, Calif. 


Clinical Colorimeter 
- ” . ' Oil Spray Gun 
An advanced clinical colorimeter (Fig. 1), featuring tia 


a direct-reading meter, “pinpoint beam” 


optics, and This pressurized oil can is a spray gun affair | 
blows a fine mist of light-weight machine oil on t 


simplified operation, achieves routine accuracies of + 0.5 
toys, and sporting equipment to prevent rusting. 


percent or better. The meter gives instant 
avoiding delays common to galvanometers and other 


Inc., Dept. SM, 


response, 
device also is useful in oiling things in hard-to-t 


indicators. (Beckman Instruments, places. (Boyle-Midway, Inc., Dept. SM, Cranford, \ 


South Pasadena 1, Calif.) 

Airbrasive Unit 

A new airbrasive unit can be used for precision 
ting, drilling, etching, and light deburring on hard 
tle of 
nozzles with round and rectangular orifices is a\ 
for different cutting requiremeats. With the 
nozzle, lines as fine as .008 inch can be cut, and cutt 


materials, A selection right-angle and _ straigit 


action is accomplished without the usual increas 

temperature ordinarily experienced with other cut! 

methods. (S. S. White Industrial Division, Dept. SM 
10 E. 40th St., New York 16.) 


Gas Volume Meter 


A small, pocket-size, gas volume meter mea 
volume of any gas passed through it. The inst 
accuracy is within 5 percent between the range of ° 
65 liters flow rate per minute. (J. J. Monaghan © 
pany, Inc., Dept. SM, 500 Alcott St., Denver, ‘ 





sity gradient analysis set makes it possible 
rapidly and with extreme sensitivity the 
non-identity of origin between two objects 
It provides for comparative analysis of 
afe insulation, sand, rock, mineral materials, 
Microchemical Specialties Co., Dept. SM, 
ersity Ave., Berkeley 3, Calif.) 


Nits, de. 
indexing 
! machine 
series hall urn Treatment 
first-aid, burn treatment is packaged in 
\|-sized, low-pressure spray units for dispensary and 
veneral emergency use. Said to provide pain relief and 
qualities for burns of second and third degree 


e full com. 
shaft Sur. 
1 ¢ entral 


1a it is a non-oily material employing tannic acid, 
chlorobutanol, and benzalkonium chloride. (Spray Pack 
Products, Dept. SM, Cleveland, Ohio. ) 


o me 
Pieces : 
+ al Metal Comparator 

nical mix. 

Its hiv} A fast, accurate, non-destructive instrument for sort- 


brushing, Jing mixed metal parts with varying alloy content is a 


portable device, easy to operate, and usable wherever it 


oration 
s necessary to distinguish one part from another with 
mposition the only distinguishable feature. The com- 
parator also can detect chills in castings, which cause 
hardness differences. (General Motors Corporation, 


nd clot! -_ afi 
a Dept. SM, General Motors Bldg., Detroit 2, Mich. ) 


-tempera- 
ive cloth- 
Map Measure with Magnetic Compass 

This map measure features a_ built-in 
magnetic compass on the reverse side. The map meas- 
re has an inches-to-miles and a centimeter-to-kilometer 
lial, A small wheel on the bottom of the unit allows 


hich help 


Fyrepel two-in-one 


you to trace along the desired route and obtain an in- 
stantaneous reading in inches from the dial. Multiply 
this dial reading by the mile-per-inch factor of the map 
and you have the distance in miles. (Selsi Company 


Inc., Dept. SM, 29 E. 22nd St., New York 10.) 


Remote Handling Tongs 


rhe pistol handle of these remote handling tongs 
ives a good comfortable grip with either the “scissor” 
“monkey wrench” type jaw and any of the three 
hangeable shafts. The double “scissor” jaw is par- 
arly adapted for handling small and large vessels. 
nonkey wrench” jaw will grip heavier objects 
with equal facility. Either jaw can be locked into a 
| xed position for very heavy objects by tightening the 
knur! | nut on top of the pistol handle with thumb and 
er. (Instruments & Equipment, Inc., Dept. SM, 
th Ave., New York 17.) 


sion Cul. 
ard brit: 
Straight 


availat 


1 cutting 
reasé 10 
cutting 


‘pt. SM, 


Redesigned Electric Stopwatch 


esigned electric stopwatch provides greater ac- 
n laboratory work where precise, split-second 
a must. Timing as accurate as the cycle fre- 
f your electric current makes this ideal timer 
activity counting systems, as well as for ordi- 


nary laboratory uses. (Precision Scientific Company, 
Dept. SM, 3737 W. Cortland St., Chicago 47, Ll. 


Marking Device 

A new marking device writes with a felt nib, makes 
lines of varied widths from pen-stroke to brush-stroke 
size, and comes in the six primary colors plus black, 
brown, and white. The ink writes on any surface, porous 
and non-porous, and its markings are completely wear- 
proof and waterproof. It dries as fast as you write and 
is impervious to heat and cold. (Speedry Products, Inc., 


Dept. SM, 91-31 121st St., Richmond Hill 18, N.Y. 


Liquid Sample Attachment 


A liquid sample attachment, one of the most sensi- 
tive instruments used in the measurement of gamma 
emitting liquids, was designed for counting very low 
level activity in small volume liquid samples (up to 
5 cc). The estimated efficiency for a small sample of 
I-131 is 50% of all gamma rays emitted. (Nuclear Re- 
search and Development, Inc., Dept. SM, 6425 Etzel 


Ave., St. Louis 14, Mo.) 


Metals Detector with Built-in Battery Tester 


An electronic metals detector with built-in battery 
tester enables operator to test each individual battery, 
thus providing accurate knowledge of the condition of 
the power supply at all times. A substantially increased 
range of detection is also embodied in this instrument. 
(Gardiner Electronics Co., Dept. SM, 2018 N. Dayton, 
Phoenix, Ariz. ) 


Polishing Stand 


A portable polishing stand (Fig. 2) 


inate difficulties experienced when attaching and hold- 
ing flat any optical polishing paper on a metal plate, 
has been primarily developed for polishing work pieces 


, designed to elim- 


for inspection during surface grinding or lapping opera- 
tion in laboratories, or on small run polishing jobs. It 
eliminates the need to check plate for flatness and time 
spent in re-lapping. (Crane Packing Company, Dept. 


SEW-SM, 1800 Belle Plaine Ave., Chicago, III. ) 
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NOW, a low-cost attachable il- 


Juminator with aluminized reflector 
and spherical condenser—provides 
plenty of light for oil immersion 
work with binocular microscopes. 
Another exclusive advantage of 
Bausch & Lomb, world’s finest labo- 
ratory microscopes. 

© Attaches instantly, focuses with 


condenser, tilts with microscope— 
or may be used separately. 


® Uniform intensity, abundant light on 
full field. 
® Cool stage—no heat damage to specimens. 


®@ Standard lamp, less than 25¢ at most 
appliance stores. 


WRITE for descriptive literature BAUSCH G KO) 83: 


D-123. Bausch & Lomb Optical Co., 
77130 St. Paul St., Rochester 2, N.Y. SINCE W 53 
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~~ HARRY V. WARREN* 
~s Dr. Warren received his B.A. from the University of British Columbia and has 
=a been in the Department of Geology and Geography there since 1932. During 
ioe, 1926-1929, he was a Rhodes scholar at Oxford University, where he received 
oa his Ph.D. in 1929. Dr. Warren has done work on the lead and zinc deposits in 
3} southwestern Europe, on grunerite in the high Pyrenees, and on gold, silver, 
oo, | and strategic minerals in the Pacific Northu est. In addition to his university 
‘i a duties, he is a consulting geological engineer and president of the British Colum- 
2 bia and Yukon Chamber of Mines. 
! ARK TWAIN’S often quoted remark Already there may be many engaged in research 
Z about the weather, “everybody talks on health problems who might better be engaged 
} about it but nobody does anything,” elsewhere. Nevertheless, this paper presents a plea 
could not truthfully be paraphrased about health. for yet one more group to enter the field of health 
| [Everybody directly or indirectly, knowingly or un- studies, namely, the geologists. By himself, the 
~~./ fiknowingly, is concerned about health. Nearly geologist may not be able to offer a great deal that 
; i everyone talks about health. It provides the open- will improve the health of the world but, as a team 
| ing gambit of conversation for most people. “How member, it wouid seem that he has much to con- 
“\, ido you do?” by familiarity may have become al- tribute. These remarks are intended to support the 
_~ [most meaningless to some, but to many it opens theme that many committees whose duty and privi- 
- fBthe doors to a world of interesting discussion. lege it is to direct attacks on problems of health 
However, if man is failing to do much about the could, to the advantage of all concerned, invite 
pweather, he is certainly attempting to do some- a geologist to deliberate with them. Some years ago 
-~ (thing about his health. Thousands of the world’s I was invited to sit on the Committee of the British 


best brains are trying to find solutions to the prob- 
Jems that are endangering the health of man. Mil- 


Jions of dollars are being poured into studies, often, 
falas, with little regard to their comparative impor- 
stance. All these studies are aimed at making us 
Fhealthier and, it is to be hoped, happier. 

» *The author would like to express his thanks to the 
B many sons and especially his university colleagues, par- 
Bticul: Dr. R. E. Delavault, who have directly or in- 
Pdirect helped in the preparation of this paper. Few 
pwill ribe to all the ideas discussed and not all may 
mB ogree h the conclusions, but by discussions they have 
tried ducate the author and at least have succeeded 





mn st iting him. 























Columbia Cancer Society. The experience was in- 
teresting, challenging, and at least not more time- 
consuming than many of the other less-rewarding 
committees on which scientists are likely to find 







themselves if they are connected with a university. 






Development of Present-Day Life 






Whatever form of creation is favored by the 
reader and irrespective of his general beliefs with 






respect to evolution, he would doubtless be pre- 
pared to accept the fact that most of the life of 
the world as we know it today evolved from marine 
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life, the earliest records of which go back some 
500 million years into the past. Some biologists 
have gone to some trouble to point out how even 
today there are remarkable parallels between the 
mineral contents of some mammalian blood and 
the blood of some marine animals, such as the 
king crab. Be that as it may, man in something 
like his present form has lived on this planet for 
many thousands of years, congregating in those 
areas where the prospects of obtaining food sup- 
plies were at least reasonably propitious. 
Because energy as he knew it consisted of that 
comparatively 


supplied by human beings and a 
travel widely. 


few animals, ancient man did not 
With comparatively few exceptions, he lived close 
to his supply of food. Man simply did not have 
the energy to transport food great distances; a 
few luxuries perhaps, but not much even of these. 
If the food supply were not adequate for a given 
population, that population lessened, moved on, 
or died out. That would have been the time for 
studies connected with the geography of health 
to have been undertaken! 

Primitive man probably had quite enough com- 
plications in his life without knowing the contribu- 
tion that food was making to his calorific, mineral, 
and vitamin needs. Actually, without realizing it, 
early man just happened to insure himself a reason- 
ably good supply of minerals. He lived on or near 
the deltas of great rivers, which actually were the 
foundation for his granaries. The river deltas were 
made up of rock and mineral particles derived 
from vast areas of hinterland; moreover, the floods 
not only tended to remove those with less favor 
in the eyes of the gods but they also added new 
mineral bounty all through the ages of which we 
have any record. Naturally, these floods did not 
guarantee mineral health because, as we know 
now, there are whole regions of the earth’s crust 
that may be low to the point of actual deficiency 
in some elements. Nevertheless, in a crude way 
man was getting his mineral needs without any 
of the complications caused by the use of artificial 
or synthetic fertilizers. Even so, it will be remem- 
bered that there were large portions of our globe 
that seemed capable of supporting only an ex- 
tremely modest number of persons. Then again, 
some areas that seemingly had supported con- 
siderable populations were, if our interpretations 
are correct, suddenly left without any population 
whatsoever. Many explanations have been offered 
for these comparatively sudden disappearances of 
population. Few, if any, have been proved. Perhaps 
one more suggestion might be in order. Possibly 
the running short of some vital trace element 
might have killed off some populations. After all, 
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most people alive today, even if they ver 


aware of it, have seen large sections of ‘he gho»: 
population of the world faced with exte:minatio, 


because of a lack of one element. cob wl 
is needed in a sheep’s diet only to the unt 


something of the order of one part in 2 milli 


Even those who have not read Bret Harte’s |f’] 
probably are aware of how, until recep 
apparently it was impossible for the inhiabita, 


of an area in which arsenic was an inteeral ) 


of the local diet to move away from that area ap 


live. Without that minute trace of arseni 


died. Recently a report has come from Centr, 


Africa of an explored area from which 1 
seems able to depart and live. However. al 
is interesting speculation. 


Trace Elements 


A few more words about trace elements sh 
be of interest. It is well known that 
comprise more than 90 percent of the earth’s 
these elements silicon, al 


and oxygen, 


iron, calcium, magnesium, hydrogen. 
chlorine, phosphorus, manganese, carbon 
nitrogen, and fluorine—have man\ 


appeared in analyses, including variously tho 


for 


rocks, soils, and biological material. 

Most of the other elements occur onl\ 
amounts that, when routine analyses wer 
on a few grams of rocks, soil, or biological mater 
they were at best reported to be present 


> 


‘trace.’ 


accurate zinc determination to be made ot 


O1) + 


minu 


15 element 


Today it is common for a_ reasonabl 


decigram of plant containing only from 20 to : 


parts per million of zinc in a dried sample. Under 


special circumstances, more notable results 


t) 


possible. In our own laboratories, where until 1 


cently we were primarily engaged in prospectit 


work, we regularly determine by chemical means 


molybdenum concentrations as low as | part } 


million on 2-gram samples. As analytical tec 


niques have improved, so has our realization 


the importance of various trace elements 
logical processes. A study of enzymes has 


that in a pure state they contain amounts ol | 


order of one atom per molecule of such « 
as zinc, copper, molybdenum, and cobalt 
Many of these trace elements are now 
to play an important and even vital part 
growth of organisms ranging from Penici! 
human tissue. The growth of bacteria can 
fluenced by the amount of specific trace e 
present in a culture. Agricultural land i 
Zealand has been brought under cultivatio 
the aid of an addition of as little as 2 ou 
molybdenum per acre. In Australia, resea1 


THE SCIENTIFIC MON !! 


n bio. 


Az 


wit 


5 i 


ia) 


— 








than 1 million 


= in an area of more 

nigel . q ‘ iding for each acre 7 pounds of zinc and 

c she = ate to the usual superphosphate ferti- 

sxe Bet that was practically hopeless agricultur- 

whic ae y Ci made to support three and even fou 
junt - 
7 Even forest growth can be vitally affected by 
— Bact ments. The Saturday Magazine Section 
a pf the Christian Science Monitor of September 11, 
a £948. described one of the most interesting examples 
sais f this relationship. In this article it was described 
rim - how ly attempts to grow Pinus pinaster at Gnan- 
. fara, a sand plain plantation, failed. After evolv- 

Zs ing nethod of inexpensively and effectively add- 

2a ing zinc, in addition to phosphate, to the soil, some 

a 000 acres of Pinus pinaster were maintained on a 

commercial basis. Without fertilizing, trees would 

not exceed 3 to 4+ feet in height, but with trace 
— elements added they attained measurements up to 
a. feet, together with commensurate general 
‘ae * BBdevelopment. | . 

. Interesting though the aforementioned examples 
se may be, they are matched if not exceeded by those 
pis even more directly affecting the health of animals 

i and human beings. 

he In a report to the American Public Health 
\ssociation (“Carcinogenicity vs. toxicity” in the 
; November 30, 1953, issue of Chemical and Engi- 
ts ering News) W. C. Hueper of the National 
46 ‘Cancer Institute is reported as saying: “Beryllium 
es as caused bronchiolar cancers in rats . : arsenic 
: eh cancers of the skin have been found among arsenic 
a miners and smelter workers and among con- 
A « sumers of wine where grapes are sprayed with 
Tn arsenical insecticides : lung cancer has killed 
nae from 75 to 80% of miners in radioactive cobalt 

1. mines in Schneeberg and 40 to 50° of uranium 
a : miners in Joachimsthal.” s 
means Dr. W. C. Gibson, of the University of British 
tin Columbia Faculty of Medicine, recently showed 
iad me data on Norway which indicates that the inci- 
is dence of multiple sclerosis is 10 times as great in 
n bio ME SOME parts of the country as in others. No doubt, 
i llany reasons have been advanced for this varia- 
of t tion: diet almost certainly would be one. ‘The 
fs relationship between the incidence of multiple 
is sclerosis, diet, and geological background in Nor- 
—_ way, if it has not already been investigated, would 
aa seem to offer a fruitful field of research for some 

* team of scientists. 
oi Not only excesses of trace elements but also 
nents Ma cocien ies of them may cause trouble in animals 
Ney #22 human beings. It has long been recognized 
vit that a lack of iodine causes goiter in both human 
ne beines and animals. Dr. W. D. Keith as far back 
has ‘April, 1924, published an article in the Canadian 
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Medical Association Journal on “Endemic Goitre.” 
all 


to voiter 


He pointed out how British Columbia, like 
mountainous countries. is peculiarly liable 
the 


Valley, was about to be evacuated when goiter and 


and how one agricultural area, Pemberton 
the inability of pigs, cows, and even chickens to 
reproduce was proving disasterous. A correct diag- 
nosis of iodine deficiency enabled the troubles to 
be overcome merely by administering iodine, but 
not before Dr. Keith was able to make some use- 
ful and potentially very valuable observations, some 
which may be worth 
“Many of the the 


calves, carried their offspring ten months, i.e., a 


ol noting. 


cows, mothers of voitrous 


month longer than usual. . Mares after coming 
into the valley developed goitre, and after being 
in the district three years their colts were goitrous 
The second colts Vvave some evidence ot 

the 


12 and sometimes 


myxoe- 
usual 
13 


In all cases where the colts were carried 


dema, but lived. These colts instead of 
eleven months were carried 
months. 


12 or 13 months they were weak goitrous. and did 


not survive.” 

In a small Indian village at the lower end of 
the valley where no sanitation had ever been 
attempted, neither the Indians nor their pigs were 
bothered by goiter. Dr. Keith was able to show 


that salmon, enjoyed by pigs and men alike, pro- 
vided the necessary quantum of iodine. 

Doubtless, many other examples could be quoted 
of known relationships between trace elements and 
plants and animals. However. enough evidenc ce has 
been given to indicate that, as our knowledge of 
trace elements advances and, particularly, ow 
analytical techniques for studying them quantita- 
tively, we may expect significant discoveries to be 
made in the relationships that’ must exist between 
trace elements and health. 

Let to 


happened in the last few years. geologically speak- 


us pass on an examination ol what has 


ine, of man’s stay on earth 


Major Changes in Our “Modern World” 


(hree major changes have taken place which 
collectively may well alter the relationships be- 
food 


supply. First and most obvious, but not necessarily 


tween man and the mineral portion of his 


in- 


most important, the world’s population has 
creased from some 500 million to nearly 2500 
million in the period between 1650 and 1950. 
Second, thanks to his recent successes in usine 
energy, man is now able to erow foodstuffs in 


many parts of the world where he was not able to 


do so before. 


Moreover. thanks to improvements 
in transportation, he is able to transport these foods 


to the four corners of the globe. On first sight. this 





is all to the good: indeed on balance it probably 
remains one of the greatest achievements of man. 
Nevertheless, two aspects of this development must 
be considered. Food is now being grown on and 
removed from areas that differ widely in’ then 
geological background and, consequently, in their 
trace-element content. Furthermore, it is being 
erown in many areas that cannot look forward to 
any natural replenishing of their mineral supply 
by floods as could the ancient breadbasket of the 
Nile and Ganges deltas. We have good examples 
of what this means already. ‘The great dams on 
the Nile and the Colorado rivers have built arti- 
ficial lakes behind them. In these artificial lakes 
the silt has fallen so that the irrigation water re- 
sulting from these rivers below their dams has not 
provided the mineral nutrients that it did formerly, 
and today increasing amounts of artificially pre- 
pared fertilizers are necessary to maintain the 
fertility of these areas. All this can perhaps be 
claimed as progress, and it would be foolish to say 
that it is bad. Nevertheless, the point that must be 
made is that complications may arise out of all this 
development, and not least are the complications 
brought about by a changing pattern in the trace- 
element content of some of our basic foodstuff. 

Third, and not always remembered, is the fact 
that today we are no longer taking from the earth 
and returning to the earth its gifts of minerals. 
loday great sections of the world are congregating 
in urban areas and disposing of their waste by 
dumping it into oceans, lakes, and rivers—not 
back onto the land. Vegetation along our lakes and 
streams does unspectacular but useful work in 
places by absorbing metals from the water and 
holding it for the land. However, at present the 
earth seems to be playing a losing game to the sea 
which on balance would seem to be becoming 
richer and richer in many minerals. Could it be 
that the craving for sea food claimed by some peo- 
ple actually has a sound background? 

In short, there are 5 times as many people in 
the world today as there were 300 years ago. ‘They 
are eating foods from many new areas from which 
they never had tood before, and in which we are 
only now beginning to appreciate the difficulty of 
maintaining their appropriate mineral content. 
Finally, we are taking more and more of our little 
understood trace elements from the land and 
throwing them into the sea. Of fundamental im- 
portance is the fact that, while life has been evolv- 
ing for perhaps 500 million years or more, all these 
changes have come about in the last 300 years. 
It would be a strange coincidence if some adjust- 
ments did not have to be made somewhere. 


Against all these facts is one that so far has 
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almost certainly worked for man, or at 

the people blessed with better than aver 

ards of living. Many people are today e: 
from such a variety of sources that it 

that many can actually be suffering fro 
ficiency of any element. Nevertheless, 
sibility remains. After all, with some 250) 
persons on this globe, it would surely b 
uncanny if an appreciable number did 
themselves with too little or too much of « 


element, especially when so many of our « 


paratively “well to do” apparently do their bey 


to make deficiencies possible by eating so 


refined food such as white bread and sueca) 


A Review of Food Thinking 


During the past few decades we have had t 


well-marked phases of thinking about our fo 


These were by no means mutually exclusive, | 


each had its day and now all have more o1 
become incorporated in our general 
Perhaps these might be thought of as the ag 


minerals, the age of calories, and the age ot 


mins. At one stage, lime and phosphorus for bo: 


and muscle were all the rage, and every prud 


mother fed her baby limewater, if lime was 1 


abundant in the food or water of the area. T| 


came the ‘‘calorie age,” which is being so effectiv 


revived by the newspapers in their ‘’Tubby-hubt 


and related campaigns. ‘Then came the ag 


\ 


) 


vitamins when we all learned why milk and v 


tables were good for us and cod-liver oil was su! 


stituted for sunshine, often kept from ou 
cities by smog and latitude, neither of whicl 
be coped with effectively. 


Dean Blythe Eagles, of the University of Britis 
Columbia, has suggested that our next phase | 


well be that of the trace elements. After all 
not? We will merely be going back to wher 


left off not so very long ago, only now we 


many new tools and perhaps a little more expe! 


ence than we had then. Today it is generally 
ceded that together trace elements and vitan 


if linked with essential protein, acquire ¢! 


( 


properties, which are respons‘ble for the carry 


on of many life processes. In other words 
metabolism of a living cell is related to 
factors, among which are the trace elements 


The Origin of Soils 


Acriculturists know better than most that 


mineral content of foods is dependent 01 
mineral content of the soil whence the fooc 

nated. Soils, in turn, are largely the product 
the climate, topography, and vegetation acti! 
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ir portion of the earth’s crust that is 












































€ Star Y of some particular rock or rocks. The 
ting’ fo, cks he earth’s crust differ widely, both in the 
S$ unlik . ns of their more abundant elements and 
mm a ( trace-element contents. So far, most in- 
he p st ons have dealt with the more abundant 
0 mill in foods and soils and their effects on 
« aln However, insufficient attention has been 
not one fundamental fact, namely, that the 
ol s ties not only of the abundant but also of! 
ULC trace elements in a soil are primarily deter- 
heir b ined by their original presence in some rock 
sO om (Climate. because it is a modifying and obvious 
val ent, has possibly been given, quite naturally, 
re than its share of the responsibility of deter- 
nine the mineral content of soils. Actually, a 
ad a ond fundamental fact, which must not be over- 
le is that climate, irrespective of what it can 
le does accomplish in the way of modification, 
‘es essence only subtract an element or elements 
hink rom a soil. It cannot, except for relatively mino1 
a xceptions, add an element not present in_ the 
ak rent. material, 
an'ke \s far as we have been able to ascertain, few, 
prude inv. Investigations have been made on the re- 
ane lationships that must exist between the trace- 
. The lement content of cereals and other important 
iii ary foodstuffs and their geological back- 
hubb unas 
“es Laboratory Evidence of Possible Significance of 
att Trace Elements 
as § 
ro} In our own biogeochemical laboratories. we 
i obtained much evidence to indicate just how 
il trace-element geology relationships may prove 
Brit »be. We have found that apparently healthy and 
— ormal Douglas fir (Pseudotsuga taxifolia) varies 
bw eatly In its manganese and iron content, depend- 
- on the rock on which it may be growing. We 
h shown that some “sterile” sands sold for plant 
xXDEr riments contained in fact appreciable amounts 
nye lh clements as boron, calcium, and potash 
amit We have demonstrated that many chemicals 
. sedly free of heavy metal, prepared for 
rrvil ucteriological experiments do in’ fact contain 
at ficient trace elements to make it necessary to 
ma esuon the validity of many “controlled” experi- 
; We have discovered in blood larger quanti- 
silver than we have found indicated in at 
more generally accepted reterences. We 
ade some comparatively primitive investl- 
adie which have satisfied us that barley from 
1 u areas contains different amounts of some 
ons ‘ments. These variations suggest the desira- 





t seeing if they can be correlated with 





ms in enzyme reactions that are encountered 








when the malting qualities of barley are investi- 
cated. We have also demonstrated, to our own 
satisfaction at least, that virtually all forms of life 
contain, respond to, and are affected by virtually 
all these elements that we have been able to investi- 
gate, including not only such elements as molyb- 
denum and cobalt but also some such as cadmium. 
nickel, silver, and gold whose relationship to 


nutrition has been little investigated 


Regional Development Shows Response to 
Trace Elements 


It is a recognized fact that until comparatively 
recent times when man upset the orderly develop- 
ment of life by developing on a major scale trans- 
portation, sewage disposal, and artificial fertilizers, 
each form of life tended to develop with some 
relationship to its geological and geographical 
backeround. In some areas the natives had good 
teeth. in others bad. In some areas, there was 
endemic anemia; in others, goiter was prevalent 
In still other areas, the bones of people and the 
shells of eggs were noted for their brittle quality 
All these peculiarities are now related, among othe 
things, to a surplus or deficiency in “appropriate 
amounts” of such elements as fluorine, iron, iodine, 
and calcium 

However, these elements have been present, fo! 
the most part, In amounts ranging from | part in 
100 to as little as 1 part in 1 million. Very little 
has been done to study the distribution and effect 
of these elements that are present in_ biological 
samples only in amounts of the order of 1 part in 


100° million 


Trace Elements, Geology, and Disease 


loday manv investigations are beine made on 
the geography of disease. Cancer and multipl 
sclerosis are two major problems with which scien- 
tists are contronted., and present-day thought SCCTHIS 
to be turning to the behet that the solution to these 
diseases and possibly others lies in biochemical 
processes. ‘The biochemical and geographical as 
pects ot these diseases are worthy of attention, but 
surely these studies should also include the most 
fundamental aspect of all, the ultimate source of 
the trace elements. the rocks 

In short, we believe that it would be a useful and 
fruitful study to investigate the trace-element con 
tent of some key food products with particular 
reference to then veolovical and pedological back- 
eround. We would lke to de on a major scale 
the sort of thine that Mitchell. of the Macauley 
Institute in Scotland. has done so grandly on a 


more modest scal 








A Plan of Campaign 

There are several methods of opening an attack 
on the relationship between trace-element geology 
and health. Two appear susceptible of parallel 
development. In the first, agriculturists and geolo- 
sists would select some parts of the world where 
cereals could be collected from areas underlaid by 
typical rock formations of various types. In these 
same areas, botanical collections of typical and 
marginal made. All 


samples would then be analyzed by suitable tech- 


flora would also be these 
niques, such as are now being employed in biogeo- 
chemical laboratories. For example, it is now known 
that some areas of British Columbia are woefully 


deficient in zinc and others in boron. ‘These defi- 


ciencies may be discovered by soil analyses, by 
empirical tests, or by making comparisons between 
the mineral content of some trees or lesser plants 


common to numerous areas. Actually, when one 
considers all the complications arising from the 
inherent difficulties attendant on determining the 
relationship between the total amount of an element 
in any given soil and the amount of that element 
available to a given plant, the last-named scheme 
would seem to have much to commend it. A second 
method would be to have a committee of medical 
men, agriculturists, and geologists consider specific 
areas of the world where specific ailments are more 
or less endemic and where they might be related 
to some mineral factor, as is the case with goiter 
and iodine. The geologists and agriculturists would 
then determine which of these areas produce food- 
stuffs susceptible of being investigated for abnormal 
amounts of trace elements by the biogeochemical 


methods now available. 
By combining these two methods of attack, it 
should be possible not only to set up “normal” 


key 


erowing under specific conditions but also to dis- 


trace-element contents for some foodstuffs 
cover the type and nature of the anomalies that 
may be related to various problems of health and 
nutrition. 

The following instance affords a typical example 
of the type of correlation that might be expected 
when regional studies of trace elements are made 
by a team of experts 

Until a couple of years ago, molybdenum was 
considered a poison, and surpluses in vegetation 
were cattle 


work in Florida on grapefruit has revealed that 


correlated with a disease. Recently, 
a virus-like disease in these plants has been caused 
by a molybdenum deficiency, which after correct 
diagnosis was speedily corrected. In British Colum- 
bia, we have found that in some areas mountain 
less than 0.1 part 


fir (Abies lastocarpa) carries 
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per million of molybdenum in dry needl 


: 
as only 100 miles away needles from 


species contain upward of 50 parts pe 
Thus. in one geographic area, there is a 
ol at 


east 300 times the molybdenum ¢ 
one spec ies of tree. Mr. Carl Bischoff. 0 R 
reports comparable variations in alde 
eastern Canada. Both alder and mounta 
Important sources of food for moose. Molybdey 
appears to assume added importance, 
essential part in nitrogen fixation by bac 
cause The Nutrition Foundation has rec 
nounced (Chemical and Engineering News. Noy 
ber 30, 1953. p. 1972 


of a catalyst present in animal liver cells 


essent 


that it is an 
oxidase), where it functions in nitrogen 
metabolism.” Thus, molybdenum is 
the least 


vegetation energy by 


acid 
erowth of at 
the 


both In some 


and in use ol 
Apparently, either too little or too mucl 
fatal 


Probably. it 


to animals. 

would be wise to probe 

fronts and learn, if possible, something of | 
normal and abnormal trace-element cont 
reasonably large and representative suites of 


foodstuffs. At all eve 


success of any program will depend on 


of a tew selected 
operation of a team of competent men. If pos 
they should work in cooperation with the W 
Health Organization and other appropriate U1 

] ‘ 


Nations organizations. 


Specialists in at | 


following fields should be on any team 


this problem: pedology, biochemistry, pa 


physiology, botany. eeolovy, eeochemist) 
physics, chemistry, physics, microbiology, 
Statist 


phy, cartography, neurology, and 


to assemble an 
Hows 
need is great and an operation “trace elemet 
health” is worth undertaking 

Whatever 


ect would involve analyzing many 


tually, it will not be easy 
team of this sort working effectively 


methods of attack are used, the 


Salli} 
more obvious mineral content 


only for thei 


also for their trace elements. The results obt 
should then be presented for correlation wit 
and seolovical 


pedologic al, geographi al, 


grounds. These findines would then be dist 
to the medical men and they, in turn, woul 
ate the results and see if they were suscept 


medical Interpretation 


The Need for Teamwork 


In putting forward this idea, which mu: 
almost naive in its simplicity, I would like t 


these observations. Few ceologists have + 
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selves to thinking out the implications 
ience on the health of man. Few physi- 


sufficient geological 


background for 


ie investigated the effects of geology on 


\gronomists are probably best aware of 


onship between geology, soils, and plant 


it few appear to have had an opportunity 


into the medical significance of 


trace 


Physicians have relied on their own gen- 


wledge of geography, and on geographers 
of their medical studies of the geography 


ist 


Geographers have tended 


in recent 


be more interested in exploration than in 


eli 
investigations, more concerned in. fur- 

data to scientists than in instigating new 

es and, therefore, in my opinion, are not 


likely to provide a scientific link between the med- 
ical investigator on the one hand and the pedolo- 
gist and geologist on the other. 

lo sum up, surely a study of trace-element varia- 
tions in some important foodstuffs and the rela- 
tionship between these variations and the pedol- 
O°y, geography, and ceoloey of the bac koeround ol 
these foodstuffs would be an original and useful 
contribution and might well prove to have funda- 


mental sienificance to the health and welfare of 


man 
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The Piltdown story is a significant one in 


it bears on the concept of the precise course of human evolution. For, | 


history be likened to a book, it 


and, by those who note them 


seen to be in the 


original writing has been rubbed out 


stration 


man's history is not 


It is a demonstration, 


nature Of palimpsests 
Of thi 


} 
always duc 


is seen to be 


1 
aretully, 


furthermore, 


directly to 


from changes in the philosophical climat 


peculiar to anthropology, 


The great Piltdown hoax.” S: 


however, is seriously 


( 119, HR 


te? 


Wan 


pages 


f | 


a : 
the history of ideas, more particularly as 


if man’s biological 
lof both blank and written pages 


of the 


been 


COT POS¢ 


written ones will be 


f not most 


that have rewritten after then 


s. the Piltdown affair is striking demon 


that the palimpsest nature of the pages of 


new fossil d S( res but can also result 


of the science. That this phenomenon. is 


William | 


to be doubted Straus ! 











The Colorado Plateau Province 
as a Field for Geological Survey 


Study 


MARY CG. RABBIT 


Mrs. Rabbitt is a member of the staff of the U.S. Geological Surve 
prepared this article on the occasion of the 75th anniversary of the 
how some of the varied activities carried on by this agency wn the 
its work. Source material has been drawn from many reports of the Su 
all photographs are from Surve } files Advice and assistance were rece 


} ” 
colleagues too numerous to mention indi 1GUalLL) 


s 


HE Colorado Plateau Province is an area of — logical Survey, G. K. Gilbert) pointed ¢ 


some 125,000 mi® in southeastern Utah, ‘ 1d ; ' an , 
: : s a held tor the studies of the geolos 
northern Arizona, northwestern New Mex- : 
‘ ; Plateau province offers valuable matter in 
ico, and southwestern Colorado (see map on oppo- 


: 8 L Vantageous manner. .. . lhe exposure 
site page). Nearly the whole area is drained by the structure in the Colorado Plateau province: 
Colorado River and comprises about one-half of ceptionally thorough. . . . The rock stru: 
the entire drainage basin of the river simple but not the simplest... . In virtue 
It is a region that is interesting scenically, histori- simplicity of structure and continuity of ex] 
cally, and economically. Within its borders are such the geologist does not have to put fragn 
spectacular sights as the Grand Canyon of the data together and grope for the general | 


Colorado, Bryce Canyon, Zion Canyon, Monument which they form a part, but is able to se 


Valley, the Natural Bridges, the Painted Desert. 
There are deeply cut canyons, broad tablelands, 


parts combined in nature in visible wholes. N 
need be left for doubtful interpretation 
everything can be seen: and with the f: 
and strong color everywhere. It is the country of structure conspicuous and beyond questior 
Coronado and Anza and Escalante, of Jim Bridger, 


Jedediah Smith, and Bill Williams. Much of the 


mind is left free to search for causes. 


Colorado Plateau Province is desert land, but there Studies of simple displacements, eruptive 

are many fertile valleys and extensive timberlands _ tains, stratigraphy, and erosion in this area 

and stock ranges. It is an area of tremendous po- _ he felt, contribute “to the body of principlk 

tential for water-power development and irrigation constitute the science of geology” rather 
and is also a region of considerable mineral wealth. “merely enlarge the body of facts upon wl 
We tend to think first of uranium nowadays, but established principles are based.” 

one of the most developed resources is coal, and When the Geological Survey was orgat 

there are also deposits of oil, potash, salt, gypsum, 1879, the country west of the 101st meridi 
pumice, semiprecious stones, vanadium, copper, divided into four “geological tields,” each ot 
lead, manganese, and gold. Resources of oil shale became the province of study of a Survey d 


are tremendous, and there are reserves of the gases One of these was the Division of the Colorad 
helium and carbon dioxide and the hydrocarbon Captain C. E. Dutton. It was noted in 1 
cilsonite as well. Annual Report of the Director, however, | 


The Colorado Plateau Province is also a region division had been for 12 or 13 years the fiel: 


of great geologic interest, and has been ever since ploration of Major Powell, whose extensiv: 
the days of the early surveys under Powell, Hayden. had been inherited by the Survey, and t! 
and King. Writing under a similar title in the Division of the Colorado would therefore 
American Journal of Science in 1876, 3 years be- a temporary one until this work, already 


fore the establishment of the United States Geo- vanced, could be brought to completion 
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ime “Colorado Plateau”? was first used Lt. Ives’ Colorado 
incisco Mountains and the Grand Canyon. Later 
which the Colorado has excavated its deep channel 


omposed began to be discriminated and named, th« 


in 
usage 


and 
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lor area 
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report in 
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the 

title 


tern 
ally, 


is 


whole bec iii 


or the Colorado Plateau 


Province. 


Major’s work has not yet been finished. New 


ms. 


Ihhke 


During these 


ide 


extensive 


/ 


)d vears, the 


studies 


Cy ologi < 


| Survey 


hel 


part the outgrowth of new concepts, 
w needs have kept the Geological Survey ac- 
the Plateau 
the present day. 


the 


studying Colorado Provinces 


154 


ceologi 
parts of the Plateaus. 


ported on a variety of mineral 


and published reports Ol 
structure and stratigraphy of 
and has investigated 


PCSOLUTCES 








Left) Salt Valley anticline, Grand County, Utah. Resistant beds of sandstone form ridges up to 40 ft hit 
flanks of the anticline. Large areas of the Paradox formation, which contains gypsum and salt, are exposed 
Valley. This photograph and the others on this page were taken from the Survey plane shown on. thy 

Right) Comb Ridge, Utah, is part of one of the most remarkable monoclines in the Colorado Plateau P; 
The ridge extends for more than 100 mi and rises so abruptly that it can be crossed in only a few places. Duri: 
summer of 1953, several young Survey geologists were trained in mapping techniques in this area 





deposits, the oil shales, the potash deposits, the oil 
and gas possibilities, and gypsum, carnotite, cop- 
per, and vanadium deposits, among others, have 
all been described in Survey reports. Facts have 
been developed on the water supply of the principal 
rivers to permit planning the maximum practical 
utilization of power, preservation of water for ir- 
rigation, elimination of the flood menace, and so- 
lution of the silt problem. The ground-water re- 
sources of many parts of the Plateaus have been 
studied, but much still remains to be learned about 
this valuable resource. 

The Survey has also had the responsibility, by 
mineral-leasing acts. of 


and various 


its charter 
classifying Federal lands according to mineral and 





water resources, and of supervising all oj 
concerned with the exploration and develop: 
of mineral resources on Federal and Indian 
Field surveys are made; maps and reports 
pared on water power, fuels, minerals, and c! 
cals essential to the economy of the United St 
mining and drilling operations are super\ 
the site to assure the safe and efficient prod 


by private enterprise of coal, oil, gas, and 
minerals. During the year 1953, nearly +! 
dollars in royalties accrued to the Federal and 
governments from such operations 

Much of the intensive geologic activity 
Plateaus today results from the fact that. 
a vellowish material long known in the sands 





(Left) Western end of the Grand Canyon of the Colorado, Arizona. Lava flows spilling over the rim and I ' 
cone are in the background. Geologic studies of the Canyon were made in the early days of the Geological S 

(Right) Book Cliffs,:near Grand Junction, Colorado. The valley at the foot of this escarpment is several miles 

here and is a large fruit-growing center. The Book Cliffs extend westward into Utah for a considerable 


Coal-bearing beds crop out in the cliffs and have been investigated by Survey geologists. 
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f Montiose County, Colorado, was found to con- 
bin uranium and vanadium. The mineral was de- 
ribed and named carnotite by the French min- 
ralogists Friedel and Cumenge, who had received 
sample from Charles Poulot, a French engineer 
esiding in Denver. A year later, Hillebrand and 


Ransome, of the Geological Survey, reported ad- 


Hitional information on the Colorado deposits. The 
eposits were of immediate interest and were mined 
hiefly for radium, which the Curies had succeeded 
, isolating from uranium in 1898. After the dis- 
overy of the Belgian Congo deposits in 1923, min- 
ng operations ceased. They were resumed in 1937, 


it for vanadium, which was needed for special 
Btecl alloys. In recent years, of course, interest has 
centered on the uranium content of the deposits. 

In the search for new sources of uranium, as 
well as for other mineral and water resources, the 
primary function of the Geological Survey is one 
of supplying the basic data upon which intelligent 
programs of exploration and exploitation can be 
based. In developing these basic data, the Survey 
makes use of its wide variety of scientific and en- 
gineering skills in integrated investigations. In the 
Colorado Plateaus, the Survey is now carrying on, 
in large part on behalf of the Atomic Energy Com- 
mission, a broad program of geologic mapping, 
stratigraphic studies, geophysical surveys, geobo- 
tanical, mineralogic, and ground-water investiga- 
tions, and resource appraisals. ‘Topographic map- 
ping at large scales is progressing at an accelerated 
pace. In addition, a program of fundamental re- 
search in the geochemistry of Plateau ores is under 
Bway 

Geologic mapping projects are aimed at ap- 
praising the ore deposits in the chief uranium- 


Plane table mapping in the Yellow Cat area, near Thompsons, Utah 


bearing formations. ‘Iwo types of mapping are 
done: in areas where an adequate geologic map 
already exists, a detailed map of the ore-bearing 
beds and adjacent strata is prepared; in other areas, 
the detailed mapping is extended to the boundaries 
of quadrangles as a step toward complete under- 
standing of the geology of the region. 

Photogeologic mapping, that is, the compilation 
of a geologic map from aerial photographs, pro- 
vides regional geologic maps until more detailed 
ground surveys can be made. 

Stratigraphic studies of the ore-bearing forma- 
tions provide information on the distribution, local 

f 


and regional variations in lithology, source of the 


material, conditions of deposition, and postdepo- 
sitional history. 

Geophysical surveys are made in conjunction 
with geologic studies to provide additional subsur- 
face data and also in an attempt to develop geo- 
physical prospecting methods as an aid to explora- 
tion for uranium deposits. Seismic, gravimetric, 
magnetic, and electric resistivity and self-potential 
methods have all been used. 

Regional geophysical surveys are being made of 
the northern part of the Plateau Province in an 
attempt to define as completely as possible regional 
structural trends, rocks, and 


changes in composition in the basement rocks or 


buried intrusive 
in the relief of the basement surface, and to de- 
termine whether any relationship exists between 
these features and the uranium deposits. The pic- 
ture on the cover shows one of the Survey planes 
engaged in such a survey. 
Ground-water studies have been aimed at de- 
termining the transmissibility characteristics of the 


sedimentary formations on the Plateaus and to de- 


Right) Survey geologist checks loca- 


map while on regional reconnaissance of pre-Morrison uranium deposits in the western part of the San Rafael 


tah 
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Survey geologist “rim walking’> and examining the nu- 


merous mine workings In the vicinity of Temple Moun- 
tains, San Rafael Swell, Utah 


the structural features that have 


served as channels for the introduction of the ore- 


termine may 
bearing solutions. 

Geobotanical prospecting has been successfully 
used in exploration for uranium. Some deep-rooted 
trees growing above shallow, concealed deposits 
absorb and accumulate anomalous amounts of 
uranium which can be detected in the branch tips. 
Lertain plants tolerate or need relatively high con- 
centrations of specific elements. In the Colorado 
Plateaus, selenium and sulfur are commonly associ- 
ated with the uranium ores, and characteristic se- 
lenium- or sulfur-requiring flora have been used 
as a guide to uranium deposits. 

Since 1948, the Geological Survey has been in- 
the 
niques in small-diameter drill holes, both as a 


vestigating use of gamma-ray logging tech- 
means of making quantitative determinations of 
the amounts of radioactive elements present and as 


a means of stratigraphic correlation. 


Left 


Geobotanists get ready for work north of Black Box ( 
yon, Emery County, Utah. This is an area of ind 
plants. Mapping of the distribution of indicator p 
may delineate favorable areas for the occurrence of 
In areas where the absorber plant method is used, ; 
material is systematically collected and analyzed. A; 
perimental garden has also been established to stud 
absorption of uranium in plants 


Portable Geiger counters and scintillation coup. 
ters have been developed or modified to meet th 
needs of the reconnaissance geologist in exploratio: 
for radioactive materials. Car-mounted radiatioy 
detection equipment has been in use since 1943 
With the car-mounted equipment, a reconnaissance 
survey of 200 mi or more a day can be made, 


Air-borne radioactivity surveys are also a part 


of this exploration program. Scintillation detection 
equipment, developed in cooperation with the Oak 
Ridge National Laboratory, has been installed in 
the Survey plane. Higher-than-normal radioactivity 
detected by these instruments as the plane flies 
about 500 ft above the ground may indicate nev 
material. At 


sources of radioactive 


quarter-m 
spacing, 100 mi® can be surveyed in a dav. At: 
borne radioactivity surveys have been made in parts 
of Arizona, Colorado, and Utah as well as in ot! 
parts of the United States. 


In addition to these studies, the Survey is re- 


The basic design of the gamma-ray logging instrument, familiarly called Barnaby, was worked out by th 


Union Mines Development Corporation and the Metallurgical Laboratory of the University of Chicago. The instru 


ment has been redesigned and modified by 
logged on the Colorado Plateau Richt 

side of the San Rafael Swell, Utah. with a 
used and are 


Survey 
Geiger 
in commercial production 
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the Geological Survey. More than 
geologist testing 
counter. Scintillation counters, 


a million feet of drill holes have be 
high-grade ore pear a mine portal on the wes 
eloped by the Survey, a 
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k Box ( 
Mt indicat 
ator plant 


\ photogeologist interprets geologic features from the aerial photographs. He is studying the photographs 
scopically, using an interpretation stereoscope. Geology is delineated directly on the photograph. (Right) In- 
tion interpreted from the aerial photographs is compiled into a geologic map by using many different methods 
struments, such as this radial planimetric plotter. 


ion COun- 
meet the 
plorati n 
‘adiation- 
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nalssance 
ade, 

O a part 
detection 
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talled in 
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ane. flies 
‘ate new 
rter-mil 
Air. [he Geologic Names Committee reviews all geologic 


mes used in Survey reports to assure uniform and cor- 


IN pats ect usage and advises on the adoption of new names Ge 
| ca 
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in othe: 
om 


Photogeologic map of an area in the Plateaus 


Car-borne scintillation detector used for rapid reconnaissance surveys for 1 idioactive munerals Right 
a marker for test flights over simulated ore deposits to calibrate the detection equipment in the plane and 
the absorption of gamma radiation in al 
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Left) Nearly 50 different uranium-vanadium minerals have already been identified in the Colorado Platea 
posits. Nine of these have been discovered by Survey scientists in the past few years. Among them are m 
hummerite, navajoite, and rabbittite. Reports on others are in preparation. (Right) X-ray analysis is used 
mine the crystal structure of a mineral and is of value in solving broader problems of the synthesis and th 
formation of minerals 





Left) Drilling operations in Montrose County, Colorado. Many types of information in addition to the oc 
of ore are developed by drilling. Data on water consumption have been used in studying the transmissibility 
mentary rocks. (Right) Cores such as these show the nature of the subsurface rocks and have been studied 
other ways. Chemical and physical analyses of core specimens provide information used as guides to explora 
geologic thinking 
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Left) Synthesis of minerals is a powerful tool in the solution of many geochemical problems. Some uranium min- 
erals occur in nature in such fine-grained form that their physical properties, especially their structure, can_ be 
studied best, or only, in their synthetic equivalents. (Right) Lead-uranium ratios of Plateau ores, determined by 
mass-spectrometer studies, indicate the ores are about 70 million years old. These studies have had a considerable 
effect on the hypotheses concerning the origin of the ores, which had previously been considered to be much oldet 


rect 


sponsible for a considerable amount of drilling. field. hese include investigations of the mineral- 

lhe principal objectives of the drilling program are ogy of the Plateau ores, the behavior of uranium 

an to find new deposits of carnotite and to appraise during weathering, the synthesis of uranium-bear- 
ing minerals, the relation of the uranium ores to 


natura the uranium resources of the area. Drilling also 
supplies additional information on subsurface “fossil” water tables, and the isotope geology of 


stratigraphy to the geologist, and enables him to uranium and thorium and their decay products 


Topographic mapping is basic to many activi- 


test his hypotheses on the occurrence of the ores. 


Fundamental studies of the laws governing the _ ties, including geologic mapping, water-resources 


origin and concentration of uranium ores have investigations, and administration of the mineral- 


been undertaken in the laboratory as well as in the leasing laws which are the responsibilities of the 


Electron microscopy is a powerful tool in mineralogic studies. These crystals of metahewettite are about 12 


long. (Right) As a vital part of all these investigations, more than 200,000 samples have been analyzed for 
of methods for the analysis of uranium and thorium in rocks, ores 


in the Survey laboratories. A variety 
Some are exceedingly sensitive, as little as one 


is, and natural waters have been developed by the Survey 
onth of a gram of uranium being readily detectable. 
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Ground operations near Escalante 
this country can be exceedingly 

this, dry or with little water during 
are danger spots:in time of cloudburst 


Utah. 
difficult 
much of 


Traveling in 
like 


Canyons 
the 


Left 
Right 


Motorboat used in 
Carrying the survey 


river surveys during the 


into the 


54 


twenties. 
canyon of Cataract Creek, about 


l hese 


used by public and private agencies in 


Geological Survey. maps are 
in planning and construction, not only ¢ 
teaus, but throughout the country. 

The Colorado Plateau Province is a dif 
to map topographically because of the 
Surve 


it was pointed out that the great size of 


the terrain. In some of the early 
teaus and the flatness of their tops posed d 
problems to the topographer. Yet maps 
of 4 mi to | in. were prepared for many 
the 

Modern mapping is generally at a scal 


D 
} 


area. 


1 mi to | in., and in critical and econom 
portant areas, supplementary mapping 
of 1 : 24,000 is needed. 

Modern-day topographic engineers, wor 
parties of seven or eight, can triangulate 


of about 3000 mi? in one field season by usir 


‘i 


thy 


rts 


copters and portable radiotelephones in additior 


their normal surveying equipment. Use 
photographs and photogrammetric techni 


addition, greatly reduces the amount of field 


necessary In some areas. 


Although exploration for uranium plays 


noon 6 mi above Lees Ferry 


10 mi below Havasu Creek 


Resting at 
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hicult oy 


iture 


report 


the p 


diffi 
Parts ( 
O] aly 
ally 


rking 


‘y ihe Survey’s current activities on the Pla- 


part 
other investigations are under way. Most of 


teaus 
devoted to water-resources studies, which 
d country are of great importance. 
survey has been active in water investiga- 
he Colorado River 


irk in continuation of that 


Jasin since 1879, much 
initiated by 
Powe lhe first gaging station was established on 
the Gila River at Buttes, Arizona, in 1889. Special 

showing the plan and profile of streams and 

nt topography to cover possible locations fo1 
structures needed for a comprehensive scheme of 
water development were begun in the basin in 
409. Records of discharge of the river and its trib- 
itaries, needed for water development and utiliza- 
tion. were collected over long periods. 


Because of the inaccessibility of the 


stretches of the Colorado (from the mouth of the 


Heli opters operate a shuttle service from a base camp or from roads, landing the men and _ their 


se inaccessible peaks, and moving them from peak to peak as required. This helicoptes 


middle 


Green River to the Grand Wash, a distance of 500 


mi, the river could be reached at only three points 


with a wheeled vehicle) nearly 40 years passed 


after the establishment of the Survey before the 


section 


river work was carried into the middl 


the basin. When conditions arose creatin: 


mand for scientific data in connection 


prehensive plans for utilization of the river 


for power and irrigation, however, gaging stations 
were established at Lees Ferry, Arizona, in 192] 
and at the mouth of Bright Angel Creek in 1923 


Surveying of the stream profile from Green River 
Wyoming, on the Green River, and from Grand 
Junction, Colorado, on the Colorado River to the 


Mexican boundary. a distance of 1500 mi. was 


) 


completed in 1923. Much of this special survey 


work was done by land parties, but boats were used 


in several stretches of the river 


instruments on 
is about to land on the 


tools, a small flat-topped mesa standing more than 1000 ft above the river near the junction of the Greet nd 


10 rivers in southeastern Utah 


1954 








Each triangulation observing party carries a portable radiotelephone with which to communicate with th: 
camp, the helicopter, or with other observers. The project engincer here on Castle Butte has set up his theod 
and plane table to make observations. 





) - ° ’ > : 
Photogrammetry speeds map production. By the use of aerial photographs and stereoscopic equipment, mal 
ping operations have become office procedures performed by skilled technicians 
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gaging station. 
was established 
nd was the first 
tion in the middle 


Colorado. 


Measuring the flow of water 
n Havasu Creek. The dis- 
charge at this point was 74.5 
ft8/sec 


the bas 


hec dol te 


A silt deposit on the left 
bank of the river about 2 mi 
above Lees Ferry. 





Topographic and geologic maps are carefully drafted, 
and a variety of illustrations are prepared for Survey 
reports, 


Copperplate engraving in the preparation of maps | 
been largely replaced by photolithography, but tl 
is still preserved for special maps and revisions 


At the present time, the Survey is carrying 0 
extensive program aimed at determining th 
tity, quality, and availability of surface and gr 
waters and providing data for their efficient utiliz 
tion and conservation. Activities necessary to | 

Typing and preparing copy for the printer is an impor- out this program include not only studies ot 
tant part of the process of getting the facts to the public. flow of streams and determinations of the quan 
and character of water but also, as the occurre! 


of ground water is related to geologic structure al 


stratigraphy, an extensive program of g 
mapping as well. 

The data developed in these various invest 
tions are made available to the public in the fon 
of maps and reports published by the Geologi 
Survey and as technical papers in scientifi 
engineering journals, after they have been 
fully reviewed and verified to insure the quality 
accuracy of the product. 

In this brief review, only the highlights o! 
Survey’s activities in the Colorado Plateaus 
be touched upon. With Gilbert, we may say thal 
“the progress of geological exploration has con 
passed so small a fraction of the earth’s surlac' 
that the aspect of the science is modified, in greate! 


or less degree, by the addition of each importa 


‘ or 


mass of facts,” and that “when the contrib 
from the Plateaus shall have been made 
Off the giant press, Survey maps can be produced at the record will find a place in the history of geok 
e ° > J 
rate of many hundreds of copies an hour progress.” 
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People, Energy, and Food’ 


Dr. Weaver is director of The Rockefeller Foundation’s Division of Natural 
Sciences and Agriculture and is president for 1954 of the American A lati 
for the Advancement of Science. 
with Dr. J. G. Harrar, Deputy Director for Agriculture, 


WARREN WEAVER 


if n 


During the last few years Dr. i eaver,t get e? 


] ’ 
has been traveling exten 


sively throughout Latin America, in the Near East and India, and in Eastern 


and Southeastern Asia, studying opportunities for 
Foundction’s activities 


N this audience I see a formidable number of 

individuals who are highly competent experts 

on one or another phase of my topic. I, on the 
other hand, am only an interested amateur. but, 
nevertheless, I am determined to proceed, for the 
things I am going to talk about are of such great 
and such general importance that, as someone has 
remarked about war, we cannot risk leaving the 
matter wholly to the experts. All of us must be 
concerned. 

Although this is going to be a very informal 
paper, it has a basic plan that is as classically formal 
as though I were still the mathematics professor I 
was some 25 years ago. We are going to be talking 
ibout a problem—or, more accurately, an inter- 
linked set of problems. First, I shall state what are 
the principal variables of this problem. Second, I 
shall give brief descriptive statements about each 
variable. Third, I shall make some comments about 
general solutions of this problem. And finally, | 
shall have a few words to say about one particular 
attempt to contribute toward the general solution. 

The title has already revealed the main variables. 
hey are people, energy, and food. More precisely, 
we are here concerned, as to people, only with the 
number of them—with how many mouths there 
are to feed. As to energy, we will want to ask how 
much men require; and we will be equally con- 
cerned to ask how much is available and from what 
sources. As to food, we will be chiefly concerned 
with its energy equivalent. The problem is simply 
how can we get more food-energy for more people. 

First, then, people: how many of them are there? 
How is this number increasing? The facts of de- 


Originally presented informally as one of the after- 
lectures in the series arranged by the National 

emy of Sciences and the National Research Council 

Washington, on January 26, 1954). This paper was 

eafter written out, at the suggestion of the Editor of 
tentific Monthly, in essentially the form in which 
orally given. 
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mography are so complicated that we will have to 
simplify a great deal if we are not to be over- 
whelmed with detail. 

At the time of the birth of Christ, there presum- 
ably were from 250 to 350 million persons on this 
planet (7). Some 700 years later, there was about 


the same number—say 300 million—a lone slow 


decline in total population having been followed 
by a compensating increase. 

It took roughly 950 more years, namely, until 
1650, for this 300 million to double to 600 million 
Sut then it took only 200 years, from 1650 to 1850. 
for the next doubling up to 1200 million, or 1.2 
billion. 1850 to 1950, 


the earth’s population doubled again, to about 2.4 


From in only 100 years. 


billion. 

Just think of these surprising and, in a way, 
frightening figures. Since the birth of Christ, the 
population of our planet has, speaking in approxi- 
mate terms, doubled three successive times. It tool 
1750 years in all for the first doubling, but only 
200 years for the next, and only 100 years for th 
most recent. Population not only increases; it grows 
like a snowball, faster and faster. 

Let us vlew this Same sobering srowth in anothet 
way. During the year 1952, it was estimated that 
the population of the earth increased by about 
60,000 persons every single day, this meaning, of 
course, a net increase, the births exceeding the 
deaths by that figure. During 1953, this figure had 
increased to about 70.000 a day. 

I assume that you had breakfast this morning 
about 7:30 and that you will dine this evening 
about 12 hours after breakfast. As you sit down to 
moment. Ask you 


the table tonight, stop for a 


wife and children to crowd over and make room 
for there will be about 35,000 more persons at the 
world’s dinner table tonight than were there this 


morning for breakfast. 


f 


There are all sorts of partial explanations of 





these facts. One major influence has doubtless been 
the advance in medical science and the improved 
practice in public health that have combined to 
bring so much of disease under control and have 
so notably lowered infant mortality and increased 
life-expectancies. But there surely are many other 
factors as well. 

We have vastly more and better statistical infor- 
mation about population growth than we used to 
have, but we cannot claim to have gained any very 
satisfying understanding of the real meanings be- 
hind all the numbers. 

Some more optimistic persons, for example, ap- 
pear to be convinced of the reality of the causal 
relationships in a chain of events like this: 1mprove- 
health 
in general production 


ment in more scientific agriculture—rise 


increase in education 


voluntary and auto- 


a stable population 


higher standard of living 


matic decrease in birth rate 
and a better life for all. But other persons wonder 
whether the causally related chain is not, at least 
in some places and times: improvement in health 
more scientific agriculture—rise in production 
the 


enough more education to produce discontent 


increase in population rich get richer—just 
social chaos—starvation and misery. 
So much, at least at the moment, for numbers 


of people. How about energy? How much, first of 


15 million million calories per day, abou 
of this being for food and about two-thir 
and power. This number is so large that 
uncomfortable even to repeat it several 1 
suppose we, therefore, agree to use the n 
global unit of energy” for a million millio 
Then the global needs per day are 15 ek 
lo meet such demands, what daily 

enerey are available? 

From the simplifying point of view ot 
day knowledge, there are only three know: 
of energy, and at least two of these diffe; 
the location, rather than the kind, of t! 
hus, as the first large category, we ha 
arising through nuclear disintegration cv 
sun—-what we usually simply call solar energy 
ond, we have energy released from nuclea 
tegration cycles here on earth—what we hay 
ently come to call atomic energy. And fin 
have a small amount of energy from cosmic so 
The energy of rotation of the earth is the o 
restrially available item I know of in this last 
gory, the energy of the tides being derived 
slowing down the earth’s rotation. This is a 
tively small and very inconvenient sourc¢ 
will not refer to it again. 

From the sun, we have the currently given 


energy, which daily bathes this planet. We 


all, do we need per person per day? solar energy. received a few weeks or months 
In the United States, person 
Jy 


uses. each day. about 3000 calories as food (2 


each individual that has been temporarily stored in the currer 


} 
i 


crop of green plants, or temporarily stored in 


Each United States inhabitant averages more than’ which has been raised bv the sun and whose 


{0 times as much, or about 125,000 calories per vated position now makes it available to prod 


day, for heat and power. It is, at first hearing at power, or temporarily stored in warmed-up tr 


least, surprising that in our own country about 25 cal waters, or temporarily stored in winds and 


percent of our total energy bill is devoted to space mospheric electricity. Then we have solar energ 


heating—to keeping our buildings warm—whereas — received many hundreds of thousands of years a 


only one-tenth of that amount, or about 2.5 per- that is stored underground in our fossil fuels. Th 


cent of the total energy bill, is used for food. three types of energy, all derived from the s 


For the planet as a whole, the figures—neces-_ differ in many important respects. For present pu 


sarily rough—appear to be that every individual _ poses, it is important for you to note that the « 


rent daily supply and the temporarily stored sup| 
are like income, in that they are renewable su 


person on earth uses up, on the average, about 
2400 calories per day for food and about 6000 calo- 


] 
} 


ries per day for heat and power. Anyone who is _ plies. The sun gives us a daily allowance payab 
each morning. Since we collect almost none of t! 
daily allowance, the sun, like a tolerant par 


saves up some of the energy we do not collect cu! 


intrigued with oversimplifications might very well 
look at these figures—3000 and 125.000 for the 
United States, and 2400 and 6000 for the earth 
and ask himself if he knows of any 


nt 


as a whole 


rently and lets us draw on that store some days 
months later. Both the daily account and 
weekly-monthly account are kept refilled 


generous sun. 


more compact explanation than is found in these 
contrasting numbers of the fact that the United 
States is variously respected, feared, admired, en- 
vied, and disliked by the other peoples of this earth. But the permanently stored supply—oil an 
from prehistoric green plants—is capital \ 
that the sun has bequeathed to us. What w 
up of that supply is gone for good (or perha 


If we take the planetary averages and multiply 
them by the earth’s population, it turns out that 
the total need for energy, by all the earth, is about 
HLS 


360 THE SCIENTIFIC MON 





{ 
= a 


YTL SOury 


r only 


‘Al sin- 


h iVe ye. 


nally, 


SOUTCES 
only ter- 
ast cate- 


ed fron 


Ve hay 
ths ag 


Current 


nN wate 
Ose elf 
yrodu 


» troy 


and al- 


enere\ 
irs ago 
Thes 
e Sut 
nt pur- 
1€ Cul: 
suppl 


avabl 





We<pr 





say. for bad). And the bank in which this 


oh 
stored pays no interest on deposit ac- 


is 


0 
capita 


counts 


In this talk I am primarily concerned with the 
problem of currently balancing the books of man- 
l ising only the renewable or income kind of 
Thus I will have nothing further to say 
he capital supply of fossil fuel. And, for the 
and other reasons, I will also have nothing 
ther to say about atomic energy. This latte: 
topic does not lend itself well to a discussion of 
One either knows little about it 
case) that he cannot say anything 


kind, 
energ 
about 


Sallie 


this sort so 


which is my 
weful: or he knows so much about it that he must 
not say anything useful. 

Restricting ourselves, then, to the renewable as- 
pects of solar energy, what is available? Every day 
the sun bathes our home planet with radiant en- 
ergy to the amount of 1.4 million of the 
previously defined global units (that is to say, about 

+ million million million calories). Some of this 
is temporarily stored as available water power, 
there being about 200 global units per day avail- 
able from this source. Some is temporarily stored 
in the current crop of green plants, there being 
about 33 global units per day available from this 
source. Some of it is temporarily stored in the heat 
of tropical waters, there being about 10 global units 
per day available from this source. There are also 
about 5 and 1 global units, respectively, temporarily 
stored in atmospheric electricity and in wind. 

Any person, it seems to me, has two main reac- 
the available supply of 
ii) the 


about 


tions to these figures: (1 
solar energy is almost incredibly large, and 
effectiveness with which we use this available en- 
ergy is almost incredibly small. 

he daily supply of energy from the sun—1.4 
million global units—is, we see, nearly 100,000 
times the total present demand of our earth for 
about 15 global units a day. Many illustrative ex- 
amples have been invented to try to give some 
realistic understanding of this vast amount of en- 
ergy we receive from the sun. For example, taking 
into account atmospheric absorption, percentage of 
clouds, night, and so forth, solar energy falling per 
day on a square only 31 inches on a side is equiva- 
lent to the 3000 calories that a person needs as 
food. Put in spectacular (but wholly unrealistic 
terms, at perfect efficiencies a man needs only about 
three-quarters of a square yard as a personal garden 
(0 satisfy completely all his need for food. 

Putnam has given another striking example. An 
atomic bomb achieves total destruction over a cer- 
ain area, using a certain amount of energy in so 
This amount of energy is equal to the solar 
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energy falling on this same area in what length of 












time? The answer is, just about | day. 





If there is so much available, and if we scramble 
so hard to make use of so little of it, then clearly 


the efficiency of our procedures must be low. We 







sneer, nowadays, at the low efficiency of an old- 






fashioned low-temperature, low-pressure steam en- 
Jut the 





gine. It might be only 5 to 10 percent! 
over-all efficiency of a cornfield is something of the 


order of two-tenths of 1 percent. And if we insist 






on feeding the corn to a steer and eating beefsteak. 


then the over-all efficiency is further reduced by a 







factor of about 10. 

The upper limit to the efficiency of the photo- 
synthetic process itself is believed by many to be 
about 20 percent, although this figure is still in 
doubt, some experts being convinced that the cor- 
rect value is substantially higher. From the point 
of view of the present discussion, perhaps the most 
striking fact is that, even yet, our knowledge of 
this absolutely vital phenomenon is so insecure that 
there can be such differences of opinion. 

It is very easy to be too enthusiastic about the 
available supply of solar energy, for it has two very 
serious drawbacks, one geometric and the othe: 
thermodynamic. The geometric trouble is that solar 
energy is all spread out. It is a little like having 














pennies dotted sparsely around, one every 100 feet. 
On a big area, this would be a lot of money. But to 
walk around picking them up would cost, in time 
and energy, just about as much as the pennies are 
worth. In somewhat the same way, the capital and 
upkeep costs of large-area installations to capture 
the sun’s energy turn out to be so great that they 
make the procedure questionable, at least as we 
have so far been able to think of possibilities. 

The thermedynamic trouble is closely related to 
the geometric one. A heat engine is not efficient 
unless it operates at a high temperature. When the 
sun rather gently warms up a large area, there is 
a lot of energy involved, but it is thermodynami- 
cally poor energy because of the low temperature. 
To get high temperatures, and resulting high effi- 




















ciency, one has to concentrate—to focus. And here 
one is right back with the geometric difficulty and 
with the practical difficulty of the capital and main- 
tenance costs of large-scale devices for accepting a 
lot of spread-out energy and focusing it onto a 








small area. 

Turning now to the third variable, food, I need 
only point out that, from our present point of view, 
food and energy are pretty much the same thing. 

‘hey are, of course, not exactly the same thing. I 
am not forgetting the importance of a proper die- 
tary regime. I am not forgetting the need for vita- 
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mins, trace elements, and so forth. Indeed, I am 
not forgetting such useful and pleasant things as 
texture and flavor; and I would, in passing, express 
the pious hope that the day never arrives when | 
cannot distinguish between a kilowatt and a T-bone. 

The fact remains, however, that food, looked at 
from a coldly analytic point of view, essentially 
requires only three ingredients: a sufficient supply 
of relatively few kinds of atoms, chiefly carbon, 
nitrogen, oxygen, and hydrogen; a supply of the 
energy necessary to build these atoms into mole- 
cules possessing the sorts of energy-rich bonds with 
which our metabolic system can deal; and the 
ingenuity to take the atoms and the energy and 
produce the molecules. The situation here is a little 
like that of a child at the destructive stage, who 
gets his parent to use energy and ingenuity to build 
the blocks into a structure and then gets his own 
chief satisfaction out of the process of tumbling the 
house down. 

Fortunately we do not need to worry about the 
basic supply of necessary atoms. Except for a wholly 
negligible amount of transformation, these atoms 
are indestructible and can be used over and over 
again, just as the child’s blocks can. 

What, now, is the general problem in which these 
three variables are involved? There is, in obvious 
fact, a whole array of troublesome problems. Even 
if enough ingenuity and energy were available to 
produce enough food for the growing numbers of 
people, there would still be the baffling difficulties 
of storage, transport, and price, with all the attend- 
ant cultural, social, economic, and political compli- 
cations. And what do men do when they face all 
these facts and these difficulties? 

Many relatively ignorant millions, by remaining 
mute, in effect say “I haven’t the slightest idea 
what you have been talking about; but I know that 
I am hungry.” Many millions who are not ignorant 
say in effect, one fears, “These are confusing, diffi- 
cult, and depressing facts, and I would rather not 
think about them.” 

A few persons, hard-headed and useful pessi- 
mists, look at a linearly rising line (which they 
estimate is the best we can hope to do by way of 
increasing food), and look at a more and more 
steeply rising curve (which is the way population 
has been increasing to date), and conclude that we 
are going to hell in a hand-basket. 

A few persons, imaginative and useful optimists, 
consider the fact that the sun daily pours on us 
some 100,000 times as much energy as we need, 
remember the unpredictable nature of man’s in- 
genuity, and insist that all is going to be well. 

A few persons take none of these positions. 
These latter persons admit that there is a press- 
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ing short-range urgency and that there 


grave long-range problem. They admit the stac 


gering complications and difficulties. They adm) 


all the corrective qualifications and _ reseryatio 


ns 


that must be attached to oversimplifications. ‘T}, 


recognize that man is astoundingly ingenious, an 
that he and the vagaries of nature, workine to. 


gether, have confounded just about every Jono 


range prediction ever made. These latter persoy 


refuse to admit defeat; they are determined to hel 


win through to a solution. 


This latter list, though small in planetary term: 


includes a lot of individual scientists, reseay 


groups, industries, government agencies, and 


ternational agencies. These men and agencies sa\ 


by their total action, that there is one clea: 


portunity for substantial and fairly prompt relie{ 


this involving the increased adoption by our plane 


of the methods of scientific agriculture, includine 


of course the reclamation and conservation of pri 


ductive land. At the least, this move would affor 


Y 


temporary relief and would buy us some tim 


within which we might hope to make more lastir 


improvements. And it is worth noting that no on 


as yet has a demonstrable right, so far as | 


aware, to estimate just how temporary o1 
long-lasting this relief would actually prove to | 


In particular, it is impressive that yields of cro 


plants vary over exceedingly wide ranges, and 
do not really know what the upper limit is 
This latter constructive group further says 


W 


unless I mistake their voice—that there is a longer 


range aspect with respect to which mankind ha: 


vot to make some constructive progress, and 


is population control. Admittedly this gets mixe 


up with all sorts of deep-seated beliefs and prac- 


tices, and admittedly this is going to be a slo\ 


and stubborn business, with all sorts of tempora 
setbacks. But equally obviously we should 


must move in this direction. 


This constructive group is also concerned wit! 
a host of other interrelated problems, one goo 
example being the village improvement schemes 


in India, with their combined emphasis on he 


agriculture, literacy, home improvement, coopera- 


tives, cottage industries, and other useful asp: 


ts 


of village life. And there are further possibilities 
in- 


based on a considerably longer time scale, {01 


fluencing the food problem on this planet. Of thes: 


I will speak in a moment. 


I want next to give a very brief indication ©! 


the attempt that one private organization 
one that I have the honor to serve—is makin 
contribute in a modest but concrete way to\ 
the solution of this problem. 

A Rockefeller agency (the International Ed 
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, Board) which was ultimately merged with 
ckefeller Foundation gave slightly more 









Stag. ee illion dollars’ aid to agriculture in Europe 
idmi during the 1920’s. However, the more recent and 
vations eer interest of The Rockefeller Foundation in 
Phe, ire dates from 1941. The first experiment 





collaboration with the Mexican government 











_8 - which was initially limited rather strictly to work 

eo roving the yields of the principal food crops 
ae { the Mexican people—corn, beans, and wheat. 
a [his has by now been expanded into a consider- 
; ably broader program, involving sorghums, po- 
har tatoes, vegetables, forage grasses, and green ma- 
am ures; and there are sections devoted to plant 
7 “4 breeding and genetics, plant pathology, plant 
na ie physiology, entomology, and soils science. Working 
Psp from a central experiment station, near Mexico 
ena City, which is equipped with modern laboratories, 





sreenhouses, and machinery, the program now in- 
volves the use of other stations in strategic areas 





luding 






























— as well as many demonstration plots arranged with 
sla cooperating farmers. 
sails \t the present time, this program involves a 
besa North American staff of 15 members and a sub- 
I 8 stantially larger group of Mexican agricultural 
= scientists. To date, about 220 young Mexicans 
mre lave received intensive training in this program, 
sie nearly 50 of them having been sent to the United 
d we States for further academic work. Nearly 50 young 
agriculturists from Central and South America 
_ have also been trained in this program, this being 
Ki only one of several ways in which this activity has 
| ce, extended its influence throughout Latin America. 
r he improved varieties of corn developed in this 
“a program have by now been planted on nearly one- 
a juarter of the corn land of Mexico, with average 
ss increases in yields from 25 to 30 percent. The im- 
nes proved wheats have been planted on more than 
i three-quarters of the wheat lands, with average 
- vield increases of 30 to 50 percent (3) 
- \bout 4 years ago a somewhat similar agricul- 
ai tural program was set up in collaboration with the 
feo government of Colombia. Profiting by the experi- 
Ith ence and materials developed in Mexico, this ac- 
era tivity has developed rapidly. The Rockefeller Foun- 
amis dation has made two agricultural grants in India 
a and, at the present time, is arranging a very limited 
a cooperation with that country in connection with 
sale their own work on hybrid corn. Plans are also 
inder consideration for some possible expansion of 
of agricultural interests, necessarily on a most limited 
is basis, In certain selected areas of the Far East. 
i \ general exposition of the principles that have 
a ed this work will be found in the paper by Dr. 
Harrar, reference to which was made in a preced- 
- aragraph. But in all brevity, it can be said 
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that The Rockefeller Foundation has tried to place 
emphasis upon the necessity of personnel of the 
highest personal and scientific qualification, upon 
stability of planning and support, upon flexibility 
relative to administrative matters, upon a relatively 
long-range and basic attack that does not attempt 
to promise quick results, and, perhaps most of all, 
upon the necessity to help train the local scientists 
up to the point where they themselves can carry on. 

This operating work in agriculture, which seeks 
to deal directly with the practical and_ pressing 
business of increasing food production, constitutes 
the contribution The Rockefeller Foundation is try- 
ing to make on a fairly short-range time scale. On 
an intermediate time scale, we are making grants 
to other agencies to enable them to undertake stud- 
ies that will contribute to agricultural progress. Our 
very limited resources necessarily limit us to a rig- 
orous choice of projects of quite outstanding prom- 
ise and quality. Some of these, such as broad pro- 
grams at Cornell and Minnesota which seek to 
increase knowledge of the factors that limit crop 
yields, or studies at Illinois and California concern- 
ing the appearance of strains of insects resistant to 
insecticides, might with luck hit pay dirt 
within a relatively few years. Others, such as more 
basic studies in genetics, in plant biochemistry, and 


sood 


in plant physiology, are simply aimed at increasing 
our stock of basic knowledge in these areas, with 
the confidence that this increased understanding 
will eventuate, even though unpredictably in detail, 
in practical agricultural improvements. 

On the basis of a still longer time scale, however, 
The Rockefeller Foundation has an interest in cer- 
tain lines of research which hold out some reason- 
able promise of affecting in quite other ways man’s 
eventual food supply on this planet. It is important 
to speak of these fields of “nonconventional agri- 
culture” with care and reserve, so that one does not 
sound like the less responsible portions of a pulp 
magazine. In fact, our own interest in all four of 
the fields I will mention is not at the level of spec- 
tacular gadgeteering but rather at the level of basic 
long-range research of the sort that may possibly 
lead, several or many years hence, to more profit- 
able gadgeteering by someone else. 

You will remember that earlier I spoke of the 
fact that food primarily depends upon atoms, of 
which we have plenty; on energy, of which there 
is plenty available; and on ingenuity. The areas of 
activity that I are, I think, 
illustrative of the role that human ingenuity must 


am about to suggest 


play in this problem. 
The first of these fields which may affect man’s 
future food supply is researc h concerning solar en- 


ergy, including photosynthesis as well as studies of 
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other types of transducers whereby the electromag- Chlorella for proteins or fats, although s 
netic energy from the sun might be converted, with cedures may well have value in certain pai 
useful efficiency, over into some chemical or elec- earth. I am thinking more generally of the { 
trical-stored form. This is, of course, the field most microorganisms, as the geneticists have bee; 
immediately suggested by this paper. ing us, are highly skillful and specialized litt); 
Second is the whole subject of marine resources, _ ists, carrying out organic syntheses at moderate tey 
especially the energetics of the life-cycles in the sea. _ peratures and with an expertness and efficiency th 
The total amount of carbon fixed through photo- the chemistry professors can admire but not 
synthesis on land is of the order of 20,000 million cate. These industrious little creatures seem entire] 
tons annually. But more than seven-tenths of our happy in their work, they demand for wages oy 
planet is covered with water; and the total amount the starting materials, and, as far as I know 


] 
a Ipi 


of carbon fixed through photosynthesis in the oceans have no union requirements concerning vacation 
is at least as large—and may even be 10 times as _ pensions, or health insurance. Man has as vet 
large—as the amount fixed by land plants. Yet of | only limited use of them. What and how lare 
the total food of this planet, only something like possibilities are, I surely am not the one to ¢ 
1.25 percent comes out of the sea. These figures But I am entirely confident that this is a 
clearly call for more energetic exploitation of ma- area within which man needs, and can some wa 
rine resources. We do not think, at The Rockefeller profit by, more knowledge. 
Foundation, that it is our job to be concerned with We recognize that man does not live by brea 
such things as testing new electric devices to attract alone; but we think it is hard to stay alive with: 
fish. We do recognize a long-range interest in learn- it. We do not suppose that men are automatica 
ing more about the basic aspects of marine biology. made good by filling their stomachs; but we beli 
Third is the subject of water. Perhaps the most that it is not realistic to expect a man to beha 
common limitation to crop yields is the lack of rationally or decently if he and his family ar 
water. It is not a problem of more total water for gry. In other words, we believe that in working 
the planet but rather a problem of seeking a more more food for more people, one is working towa 
favorable distribution, with water at the right place a better world. 
at the right time. One phase of this problem is the 
question of methods that are economically feasible 
for the purification of brackish or salt waters. An- 1. I am making use, here, of Palmer Putnam’s fin 
other is the long-range possibility of learning enough a ey oe arene Cre eee ee Te 
about cloud physics and chemistry, so that man may Throughout this paper, a calory always means 
some day favorably influence the distribution of calory or kilocalory. It is roughly equal to the ener 


rainfall. Still another is the possibility of learning released in the burning of an old-fashioned wood 
4 or “kitchen match. There are about 10 calories 
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more about the utilization of water by plants, so food energy in a single ripe olive, and from 


that one might be able to develop specialized va- 500 in a candy bar. 
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U. S. Geological Survey Plane 


The U.S. Geological Survey plane, shown on the front cover, is flying over the 


Painted Desert, southwest of Cameron, Arizona, while engaged in making an aeromag- 
netic survey of the Colorado Plateaus. Note the detector or “bird” in the lower part 
of the photograph. The edge of Coconino Plateau is in the background. 
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seNera E. ROSS JENNEY and OZZIE G. SIMMONS 
Dr. Jenney’s earlier career in medical missions included an assignment in Labra- 
dor with Sir Wilfred Grenfell. In 1945, he served as chief of public health, Allied 
Mission to Norway and, at the same time, made two voyages to Murmansk, being 
in charge of repatriation of the very sick among Russian prisoners in Arctic Nor- 
tical way. Subsequently, he was chief of public health, Military Government of Ba- 
varia. After entering the U.S. Public Health Service, he served as chief of the 
public-health division of the Technical Cooperation Administration in Indonesia 
and at present 1s Chief of Party in Chile for the Institute of Inter-American 
€ Nun- Affairs (FOA). Dr. Simmons’ earlier work included several years of field research 
among the Spanish-speaking people of the American Southwest. From 1949 to 
1952, he was field director in Peru of the Smithsonian Institution’s Institute of 
Social Anthropology, engaged in teaching at the National University in Lima 
and in field investigations in contemporary Mestizo cultures. In 1953, he served 
as staff anthropologist for the Institute of Inter-American Affairs in Chile. At 
present, he ts Research Associate in the School of Public Health, Harvard Unt- 
versity, and 1s director of Harvard’s research on the community aspects of 

psychiatric rehabilitation. 


belie, 


yehay 


siete HE United States, the United Nations, and 


VOC de I 


other with regard to such qualitative aspects as 
many private organizations, through their values, ethics, esthetics, and so on. The assumption 

technical assistance programs, have become 
formally committed to the exportation of skills and 


that a people as a whole are backward makes for 
a patronizing attitude toward them that is hardly 


techniques to the so-called “underdeveloped areas” 
of the world. This commitment represents an ex- 
plicit recognition of certain differences between the 
“more developed” societies and those of the “un- 
derdeveloped areas” in scientific and technological 
advance, and a corresponding impulse to share this 
knowledge with other nations that may benefit by 
it in coping with the problems involved in improv- 
ng their standard of living. 
his impulse to narrow the gap between a more 
idvanced technological level and that of the under- 
developed areas is praiseworthy but often carries 
with it the assumption that a people are underde- 
veloped or backward, not just in technological 
hievement, but in all aspects of their culture. 
lt perhaps, possible to evaluate relatively the 
ice and technology possessed by a particular 
le, but it is untenable to maintain that one 
re is more “advanced” or “better” than an- 
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conducive to the international cooperation based 
upon mutual respect that technical assistance pro- 
grams have formally adopted as part of their policy. 
Moreover, if a people as a whole are considered 
backward, we are likely to attempt to diffuse not 
only our technical skills but the cultural context in 
which they were developed in our society, one that 
is not necessarily in accord with the culture of the 
people we wish to help. 

This article will undertake to point out some of 
the factors that might profitably be taken into ac- 
count in the orientation and preparation of the 
personnel selected for technical assistance programs 
in public health abroad. An effort has been made 
to spare the reader a repetition of those maxims 
with which a public-health worker, by virtue of 
qualifying for his assignment, can be assumed to be 
familiar. To receive a directive stating that “‘team 
leaders should be selected carefully” is little more 
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than an annoyance to a technician who stands 
knee-deep in foreign bureaucracy. We do not tell 
a sailor to keep his ship off the rocks; we give him 
the location of the rocks. In general, the admoni- 
tion needed by an American in a foreign field does 
not call for a restatement of the concepts with 
which he grew up, which he will not forget and 
which, indeed, are what made him an American. 


Establishing Relations with Collaborating 
Officials 

More than mutual good will is usually necessary 
for the formation of effective relationships between 
technical-aid personnel and local (/) collaborating 
officials. The local collaborators are ordinarily high- 
level officials who hold the rank of cabinet minister 
or secretary general. Their concepts of proper pro- 
tocol and etiquette will differ radically from the 
orientations to “shirt-sleeve diplomacy” that govern 
the American technical specialist’s approach to the 
situation. The local official may resent the easy, 
informal ways of the American as manifesting lack 
of proper respect for the status he holds and for his 
country in general, while the American may regard 
the local official’s insistence on decorum and eti- 
quette ritual as pretentious and “undemocratic.” 
There is often great sensitivity about real or imag- 
ined condescension on the part of the American 
and a consequent need for the latter to bend over 
backward to avoid giving this impression. 

Most specialists sent abroad will undergo the 
experience of being forced into a situation of high- 
level diplomacy to which they are likely to be un- 


sympathetic by virtue of their cultural condition- 
ing, and for which they are not prepared by their 
technical training. It is not proposed that diplo- 
mats be substituted for public-health and agricul- 
tural specialists, but that the latter receive some 
preparation in how to be diplomats. The sheer 


exercise of technical competence is not enough, 
since the specialist must also be able to establish 
and maintain successful relations with his local col- 
laborators if he is to create an environment in which 
his technical contribution will be accepted. 

The nature and extent of the technical contribu- 
tion the American specialist can make is also de- 
pendent upon the quality of his adjustment to the 
working of the local bureaucracy. Unless he has 
held a Government position prior to his foreign 
appointment, the specialist has usually had little 
experience with bureaucracy in his own country, 
but he will feel its impact at practically every step 
in carrying out the objectives of his mission abroad. 
Subjected to a full dose of bureaucracy for the first 
time in a foreign country, the specialist is likely to 
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conclude that bureaucratic bungling and d 
typical only of the local country. The publi 
specialist, for example, in his work at hon 

have found medical supply to be no mor 
matter of receiving and inventorying goods ay, 
materials, but abroad he will find himself inyolyed 
in questions of strategic material priorities 
cratically defined as such), dealings with « 
officials, and problems of shipping priorities 
bor, warehouse, and transportation facilities 
various sorts of clearances—all of which involy 
endless reams of paper work. Orientation course: 
for technical personnel to be sent abroad would d 
well to create some awareness of the burea 
impedimenta likely to be encountered in operating 
a technical-aid program and to stress the fact tha 
such encumbrances plague government progran 
everywhere. Awareness of this will strengthen 
specialist’s tolerance in coping with local bureau 
cratic frustrations and minimize indulgence in the 
fault-finding that is hardly conducive to good rela- 
tions with local collaborators. 

A word of caution may be inserted regarding th 
type of incumbent to be found in the high-ley 
government positions with whom the Ameri 
technician will be called upon to collaborate. H 
is likely to be of upper-class status and a cosmop- 
olite educated in Europe or the United States. As 
such, he will hardly be representative of the n 
culture that a technical-aid program must of neces 
sity take into account, so that his generalizatior 
and evaluations of his people and country are likel 
to be highly colored by his class point of view 
are to be taken with more than a grain of salt. I: 
many Far Eastern and Latin American countries 
collaborating officials hold their positions by virtu 
of membership in a ruling clique. If the clique 
pro-American, the specialist’s close association wit! 
it may both isolate him from the larger community 
and distort his estimations of the community’s 1 
ceptivity; and, if the clique is anti-American 
members would hardly constitute fit guides fo 
evaluating the realistic situation the specialist 
have to work with. 


Personal Adjustments to the Local Culture 
and Social Structure 

The new arrival usually suffers a series of incon- 
veniences, some petty, others more serious, in his 
very first contacts with the local culture that may 
importantly influence his evaluations of it. Deal: 
ings with the local bureaucracy in securing a cus 
toms clearance for luggage, driver’s license. 
residence permit may be a slow and tortuous proc- 


ess. The different patterns of distribution of goods 
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ces are almost certain to cause confusion: 
on of business hours into morning and late 
n, prevalent in many foreign countries, so 
rything is closed down during the “best 

the day, is highly frustrating to most 
ins; and there is the general exasperation 
bucking a system that operates at a rela- 
slower tempo from that characteristic of the 


ited States. 
he. problems involved in getting settled in a 


new place, bothersome enough at home, are con- 
siderably magnified and aggravated for the Ameri- 
n abroad. He may possess no flexibility with re- 
ard to “living off the country” and may manifest 


Cad 


an earnest and persistent desire to re-create a state- 
side environment in foodstuffs, artifacts, and so on. 
Preoccupation with securing his household ship- 
ment, which may be delayed for many months, 
with finding a dwelling that is neither too preten- 
tious nor too shabby (in most countries the equiva- 
lent of the American middle-class home or apart- 
ment is not available for renting, and the American 
must either take upper-class quarters, sometimes at 
exorbitant rentals, or be content with what he re- 
gards as substandard housing), and with finding 
an appropriate school for the children are all tasks 
that make substantial inroads into the time avail- 
able for occupational duties and have a great deal 
to do with determining evaluations of the host 
country. Finding the local people “wanting” when 
one is heavily dependent upon them, as in the early 
stages of residence when there is a great need for 
plumbers, carpenters, electricians, tradesmen, and 
so on, is likely to rankle for a long time. 

Not the least of the problems that confront the 
newcomer is the adjustment to his own country- 
men. The American community abroad is a phe- 
nomenon created in part by the same factors that 
lead immigrant groups everywhere to huddle to- 
gether, because of the common bond of likeness to 
one another and difference from the native and 


other ethnic groups that compose the country’s 
pop lation. It provides an effective device fon 
‘voiding what seem to be imposing problems of 
relating oneself to new lifeways that seem strange 
ind enigmatic. 
lhe American’s situation, however, differs im- 
portantly from that of the average immigrant in 
that he enters the new culture on at least an equal- 
status basis with the local population and, more 
uently, in a status superior to that of the vast 
ority of the local population. His isolation is, 
clore, more a matter of choice than necessity, 
iough this may be rationalized by claiming that 
local people do not open their doors to Ameri- 
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cans (not always a rationalization since it is some- 
times true 

Although access to a going emigre American 
community undoubtedly offers the advantage of 
easing the newcomer’s first adjustments to the local 
culture, it may in the long run not only severely 
limit his opportunities for enriching himself by life 
in a culture other than his own but may actually 
be detrimental to the interests of the technical-as- 
sistance program. With regard to the latter point, 
the American community, by becoming the indi- 
vidual’s chief source of information about local 
lifeways, provides him with a ready-made set of 
stereotypical beliefs that become his guide to action 
in dealing with the local population and, by encom- 
passing all his leisure time, prevents him from test- 
ing out the validity of the stereotypes through ex- 
ploration of ‘aspects of the local life. 

Keeping oneself free, or relatively free, of the 
American community is no easy task, since pressure 
is placed upon the newcomer to join its 100-per- 
cent American organizations and to accept his place 
in the eternal round of mutual entertainment. The 
deviant, or nonconformist, is usually looked upon 
with suspicion and may be attacked through gos- 
sip, which can be extraordinarily effective in a 
small community. If the American does establish 
relationships with members of the local population 
on a social basis, it is usually with those who are 
fluent in English and have ““American ideas.” ‘Thus, 
intercultural contact, where it does take place, is 
established only with those who are not typical of 
their people and who will provide the American 
with a watered-down version of their culture, be- 
cause they are sensitive to American prejudices or 
may themselves partake of the same prejudices. 

Owing to the style of living permitted by the 
dollar advantage and to the position occupied by 
Americans, there is sometimes need for moderation 
to keep within bounds the heady delights of access 
to a higher status than has been ordinarily enjoyed 
servants at 


at home. The availability of domestic 


low cost, the unaccustomed prominence (with its 
press interviews and fishbowl living), and the ac- 
cess to upper-class country clubs and entertain- 
ments are all departures from life at home that 
must be taken in stride if the American is not to 
entertain exaggerated notions of his own impor- 
tance. 

Among the positive measures for constructive 
and fruitful adjustments, perhaps the most impor- 
tant is learning the local language, which not only 
will increase the effectiveness of the specialist’s con- 
tribution but will be appreciated by the local popu- 
lation. The attempt to do so is usually interpreted 
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as a demonstration of respect for the local culture, tained by local people only at exorbitant Ces 
while lack of interest is construed as just another Indication of interest in and appreciation loca 
manifestation of the American’s attitude of superi- cultural development will win much more conf. 
ority and is resented accordingly. dence and respect than will a blatant pri 

In some of the world’s areas, there is pervasive tion with technical deficiencies, which everyon 
use of a secondary language in addition to the pri- recognizes and which are the principal justificatio; 
mary one. The secondary language may be English, for the American’s presence in the first place. |; 
but in Indonesia it is Dutch, in Indo-China French, the devaluation of all local cultural achievemey, 
and Africa is sliced up into areas where one or through prejudgment by letting technical deficienc 
another of the European languages is the secondary — stand for total deficiency that makes for a patro 
one. In such countries as Burma, Siam, and India, _ izing attitude and discourages the acceptance of th 
the foreigner is not expected to become fluent in — local people on a equal-status basis. 
the primary language; but even in these countries, 
where English is the secondary language, it will be 
resented if no attempt is made to acquire at least It is natural that the objective of a collectiy 
a rudimentary knowledge of the courtesy and other human endeavor should be concrete in its broad 
common phrases. In Latin America, on the other concept but vague in its application. The technic: 
hand, a nodding acquaintance with the local lan- assistant reaches a foreign country with certa 
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guage is by no means considered sufficient, so that convictions concerning his part in a commendab 
a constant effort to acquire fluency is really oblig- international enterprise already expressed in tried. 
atory. In some places, the secondary language is and-true phrases—technical cooperation, goo 
likely to be used as the primary by the educated neighbor policy, collective security, mutual assisi- 
local officials, as in Indonesia, where they speak ance, sharing of skills, and so forth. Invested wit 
Dutch. Indonesia represents an extreme case in the rank of “shirt-sleeve diplomat” by the exped- 
that it has 18 basic languages and more than 200 ent of his travel orders, to him falls the task 
local dialects, so that learning the “language” is loosely referred to as implementation—of 
hardly realistic. In this case, a smattering of pri- doing something about a policy that has been s 
mary and secondary languages is all that can be convincingly expressed in the facile terms of inter- 
hoped for, but the demonstration of effort to learn national good will. 
will be appreciated even if fluency is out of the The public-health specialist has the distinct ad 
question. vantage of having as his objective the improvement 
Many Americans arrive at their foreign assign- of the essentially basic unit of any country’s econ: 
ments imbued with the determination to learn the | omy—the human being. He has the right to assun 
local language, but this progressively weakens as that his endeavor will be profitable, that his skill 
they become aware of the degree of effort required, are directed toward providing a commodity 
and they end up content with a severely limited which the market is unquestionable. On the oth 
vocabulary of the basic words that they consider hand, the engineer must weigh the relative cost 
sufficient to carry them through most of the formal — of hydroelectric versus coal-generated power or t! 
contacts required by their duties. It must be ad- wisdom of beginning an industry which subsequer 
mitted that there is a great discrepancy between market failures may ruin. The vagaries of a chang 
an American’s first efforts in learning a language ing economy may even upset the best plans of th’ 
when he arrives in a foreign country and his ulti- agriculturist in a way that cannot affect publi 
mate accomplishment. This discrepancy stands out health objectives. 
in bold relief throughout the world, where we share Although the public-health worker holds a thes 
with the British an exceedingly poor reputation in — that is hard to discredit (even rf it is ignored 
this respect. The pattern contrasts sharply with our must face the choice of certain radical alternatis 
own unreasonable expectation that every foreigner in objectives before he can begin to think of plan- 
should be conversant with English as soon as he ning. He has the choice of concentration versus 
arrives in the United States. diffuseness, of short-range versus long-range, an 
It is usually necessary for an American to tone of conquering a small problem versus beginni! 
down his characteristic aggressiveness and infor- limited attack on a large problem. Among the sev- 
mality if he is to conform to local etiquette, and he _ eral alternatives available for selection, two detinit 


will do well to keep conspicuous consumption in — types of objectives are likely to emerge. One 1s thi 


line with local means of reciprocity (for example, concentrated, short-range all-embracing attack 0! 


not too lavish a display of items that can be ob- a small problem—the impact program-—ani 
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diffuse, long-range attack on a large 
the demonstration combined with tech- 
lt ng. 

The peal of the former is tempting and its 
is immensely satisfying, particularly 
re now armed with insecticides and anti- 
at give us dramatic material for news- 
on ports. Perhaps it is not too dogmatic to 
y that such a plan should always be inc luded but 
caution that its significance should be re- 
wrted with candor. It is likely to be a small drop 
ree bucket, is usually dissociated from local 
ies and programs, and rarely will have the 


lytic effect that an American is prone to antici- 


ital 
ite. Its value is usually one of political strategy, 
nd it tends to prove only that we have temporarily 
ted the environment to our ideas rather than 
inently fitted our ideas to the environment. 
lhe demonstration and training objectives pro- 


de an opportunity for coordination with parallel 
conomic developments in other fields and for close 
sociation with, or implementation through, per- 
anent relevant agencies that can be expected 
ventually to carry the project forward. Deficien- 
n the public-health field are interwoven with 


conomic deficiencies; and, since the solutions are 


] } 
eS ] 


nterdependent, coordination with agencies in other 
elds can provide a much more efficient solution 
han an enterprise limited to the scope of health. 
\t the same time, the local burdens of housing and 
ransportation that any program imposes on an 
inderdeveloped area can be shared by a coordi- 
ated program directed toward an area develop- 
ient total in scope. 

We search 
xiom to serve as a guide in the selection of the 
bjectives of a technical-assistance program, and 
erhaps there is only one: the capacity to absorb 


sometimes frantically—for some 


‘ inversely proportional to the need. The least can 
« done where the need is greatest, and the most 
an be done where the need is least. ‘Technical as- 
like any other attribute imported from a 
ghly developed culture, can be sand pounded 
a rat hole. Where medical care is nil, roads 
ire poor; bad roads mean inadequate bridges, few 
little of maintenance: 

nce, the inappropriateness of a mobile clinic. On 
the other hand, if we contribute to the area most 
ible to absorb technical skills, we have chosen the 


Stance, 


1lOwnNn 


and knowledge 


vhere we are least needed. 

gram planning must be based on a situation 
sis composed from truly relevant data. Herein 
and. it 


is 


( danger of too much survevinge. 
nable to suppose that officials in “underde 


ed”? 


countries have been driven to exaspera- 





954 





surveys during 


lor 


the 


the postwar years, especially by those that have 


tion by incessant reque sts 


resolved themselves into reports rather than into 
action. It was pointed out quite accurately in an 
Far East that the funds 


expended in having foreign technicians study a 


editorial in a newspapel 


certain need would have remedied the situation to 
a substantial degree, yet nothing resulted from the 
survey. Unless the technician is actually exploring 
the country, a great deal can be accomplished by 


| 


studying the facts at hand, which often are already 


compiled in formidable quantities, although in a 
foreign language. The need deduced from immedi- 
ate surveys may be interpreted in relation to the 
American scene rather than estimated in relation 
to local culture. It is better to begin with noteboo! 
closed and eyes open, for the new arrival will search 
for quite different data later in his career than he 
will at first. A health worker, if he has not thought 
the situation over carefully, will be satisfied with 
data on where hospitals are needed but a vear later 


factor of the 


will be interested in the more realistic 

availability of building materials 
Whatever the direction of an objective, its char- 

as to Insure eventual opera- 


acter should be such 


\ mission’s basic purposé 


tion by existing agencies. 
is to work itself out of a job, which is the compel 


? 
oO] 


ling reason for making the endeavor on coop- 
eration. In poli +. We '¢ ooperate as ¢ vide nce ol good 
will and mutual respect, but at the scene we coop- 
intend to hand over our tools 


erate because we 


Cooperation should be constantly looked upon as 


iS a VeS- 


a teaching mechanism rather than merely 
ture of international courtesy 

In an underdeveloped area, we select an objec- 
tive that will give locally meaningful application 
to an established policy, but we do not accomplish 
this until we have given countless negative answers 
to a multitude of proposals. Chief among these 
are the propositions to provide transportation and 


equipment which local import restrictions have 


made prohibitive. In the planning phase, an Amer 
can technician has difficult adjustments to make 
he must divest himself of the notion that plannin 
for human welfare below the elite class is. perforce 
accepted as a commendable motive—that is. that 
social consciousness can be taken for granted—and 


he must also recover trom the shoe k Ol finding th it 


his “dificult we do at once” philosophy must be 
cut down to the size and shape of the local cultura 
pattern. Furthermore, he must distinguish carefulh 
between underdeve lopme nt actually due to lack of 
skills and that which is due to a traditional n 


tenance of underdevelopment as a means of | 


tressing the position of the elite 



















































After completing his plans to the finest detail, he 
may launch his program only to find, to his con- 
sternation, that his enthusiasm at solving a prob- 
lem is not shared by his local colleagues, although 
they may at the same time provide the utmost co- 
operation. The problem-solving consciousness of 
the American is one of his prominent traits and 
one that he is likely to take for granted in others. 
In some areas, officialdom may regard the recogni- 
tion of a problem as sufficient and feel no compul- 
sion to “do something about it.”’ There is more in- 
terest in cause than in solution; and, as the problem 
multiplies, it is met by an accelerated tempo in ac- 
cusations and expressions of dismay rather than by 
remedial action. That this condition is found in 
“underdeveloped” areas should not cause surprise, 
since it is, in a sense, the definition of ‘“‘underde- 
velopment.” 

However, a gratifying experience awaits the 
technician when he enters the rural areas and finds 
that his frustrations diminish as he leaves the level 
of officialdom, ‘The point of most universal agree- 
ment among American technicians serving abroad 
seems to be this: it is among those who live close 
to the soil that one finds greater receptivity and a 
readier appreciation for a better way of doing 
things. Owing to the heavy weight of tradition, to 
ignorance, and to suspicion, there are serious ob- 
stacles in some areas, but in general a man who 
can demonstrate a tangible improvement is well 
received. 

Although cultural patterns vary from country to 
country and sometimes from village to village, ex- 
perience indicates that there is a remarkable simi- 
larity in the attitudes formed in “underdeveloped” 
areas toward the introduction of American techni- 
cal skills. There are, one might say, standard recipi- 
ent reactions. It must be supposed that there are 
certain constant factors, mainly of a situational na- 
ture, that bring this about. Most prominent of these 
factors is the economic situation Common to most 
“underdeveloped” countries that has created simi- 
lar dilemmas. Another is the highly developed na- 
tionalism, focusing mainly on national pride, that 
pervades most of the world and makes for ambiva- 
lence regarding “foreign” assistance. On the one 
hand, there is the desire for aid from those who 
enjoy an advanced level of technological achieve- 
ment, and on the other feelings of envy, resent- 
ment, and jealousy in the face of the “foreign 
invasion.” This circumstance is of more than aca- 
demic interest; it has the potentiality of providing 
a certain standard guidance for the introduction 
of technical skills, applicable to large areas of the 
world. The recommendations to technical-aid per- 





sonnel made here are seemingly confusin 
they are cautioned that no two cultures 
the same; yet they can expect to encount: 
similar responses wherever they go. Ho 
must be emphasized that the latter are not 
sarily caused by cultural factors but by 


larity of social and economic situations ass: 


with underdeveloped areas. 
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Day by day, we are learning what these respons 


are, as one country after another forms its ; 


tions or disinclinations to receive foreign aid: hy; 
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although the national reaction is the concern of + 


top administration, the elements that go t 
national attitude are met head-on by th 


torn 


e lor 


technician. Against some of these, he can be 


should be warned, particularly those that « 
affect planning. He will find, for instan 
certain elements of the local elite harbor a 
bashed assumption that foreign aid will be d 
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lirect 


eo 
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Irectec 


to their personal benefit, and the American may | 


considered naive when he declines to parcel 


out his 


aid in the “right spots.” Personal transportat 


will be quite frankly expected, and there will | 


requests to equip laboratories, offices, hospitals, and 


clinics in which the interest is personal 


Put 


health is particularly susceptible to deception i 


this regard, because the ultimate objective 
construed to be service to the people, altho 
actual result is to enhance the research or ] 
ing facilities, and hence the prestige, of a 
individual. ‘Training grants may take on thi 
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of nepotism. Demonstration centers may beco. 


showplaces—the “pride and joy” of som 
rather than illustrations of what should be 
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duced, in which case they will be deeply resent 


by the rest of the population, which will recog: 


them for what they are. 


A fairly constant tendency will be the desir 


expensive and complicated equipment and 
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traordinary disinterest in maintenance. In on 


stance, five 1935 Reichert microscopes wert 


away as “too old-fashioned.” and for this rea 


students who were to use them were not en 


pending the indefinite arrival of later models 
expensive rollers have nothing to roll over | 
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inifest a depressed mental state, which 

to be known as “cultural shock.” While 

no means an American disease, we do 
particularly susceptible, perhaps owing 
ntense frustration at not being able to ‘ 
ne” and our dependence upon certain 

| commodities. The problem is of sufficient 
mportance to lead recruiting officers to place em- 
sis on a candidate’s previous foreign residence 


‘oet 


h 
n which he may have proved himself capable of 
idjustment, 


Conclusion 


lechnical competence will, and undoubtedly 


should, remain the primary criterion to be utilized 
n recruitment of personnel for technical-assistance 
ssienments. However, this discussion has attempted 
to make explicit the consequences that may poten- 
tially arise in cross-cultural situations if complete 
faith is placed in technical competence alone as a 
means of insuring the success of technical-aid pro- 
crams abroad. The technical specialist’s role is 
necessarily performed within a context of human 
relations, and the extent of the contribution he can 
make depends as much on his ability to adjust to 
peoples of different cultural backgrounds as on his 


technical competence. 


We may legitimately expect recipient peoples to 
meet us halfway in facilitating the realization of 
the joint programs, but in the last analysis the 
primary initiative lies with us, and we will not 
secure willing and intelligent collaboration and ac- 
ceptance unless we are able to present ourselves 
and our potential contribution in ways that are 
understandable and appropriate to the people we 
are working with. Selection of technical-assistance 
personnel should ideally take into account the per- 
sonality types that would be most successful in 
making the sort of adjustments that have been 
outlined here, but it is possible that the number of 
technicians available for recruitment is not suffi- 
ciently ample to permit much latitude in applica 
tion of this criterion. More feasible, perhaps, would 
be the intensive indoctrination and orientation of 
personnel in the human-relations aspects of the 


mission they are called upon to perform abroad. 


Note 


1. The term local as emploved in this article alwavs re- 
fers to the host country and its people, those who are 
receiving the technical assistance. Although this term is 
lacking in precision, it seems to be preferable to relatively 
more precise terms, such as native or indigenous, owing 
to the pejorative connotations often attached to the latte: 


by North Americans as well as by other peoples 


Sere 


Galileo 


Please tell the reverend fathers back in Rom« 


I cannot change the earth or twist the sun 


I swear as holy men swear back 


at home 


That all is finished, all my work is done, 


Time will erase the fallacy, the lies 


If it be such, my friend, what use is then 

My standing there before the court, my sighs? 
lruth is more merciless at times than men 
Here is my hand. It trembles now, my friend, 


Not with a frantic 


fear, but sickened age 


That understands the passing and the end 
Without a fear that withers into rage 

Here, let me sign these papers if it soothes 
The priests—at any rate the earth still moves 


Chicago, Illinois 


LILLIAN ELKIN 





Science and Social 


Conservatism 


LEONARD CARMICHAEL 


Dr. Carmichael, who is Secretary of the Smithsonian Institution, i 
»f the article “Laziness and the Scholarly Life,’ which appeared in 


N The Education of Henry Adams, the um- 
brageous chapter “The Dynamo and the Vir- 
gin” has many references to Samuel Pierpont 

the third Secretary of the Smithsonian 

“While he was thus medi- 


Langley, 
Institution. Adams says: 
tating chaos, Langley came by, and showed it to 
him.” This was written when our century was new 
and when the then recently discovered properties 
of uranium and radium were first shaking the old 
familiar science of immutable elements. 

This paper is written by one of Langley’s suc- 
cessors, the seventh Secretary of the Smithsonian, 
at a time when the products of uranium are not 
more 


to science but also are 


they 


only better known 


emotionally considered than were 50 vears 
ago. Uranium and chaos are not as strange words 
to use in one sentence as they were in 1900, Adams 
furthers says: “Langley seemed prepared for any- 
thing. even for an indeterminable number of uni- 
verses interfused—physics stark mad in metaphys- 


All this ends in the sad sentence: “‘Langley 


“og? 
could not help him.” 

In spite of the warning of this failure of one of 
my predecessors to solve the problems raised by 
the new science in its effect on human values, some 
dark imperative seems to urge on the Phi Beta 
Kappa speaker at this annual meeting of the Amer- 
ican Association for the Advancement of Science 
to look once again at certain aspec ts of this prob- 
than 


lem. which has become more, rather less. 
sharp as the years have passed. 

I shall, therefore 
areas of impact where science and scholarship for- 
ever hammer at the structure of human society. 
.efore Henry Adams’ book. much had already been 
written about the part played by science in the 


dynamics of social change. But the study of human 


trv to consider a few of the 


14th Annual Phi Beta Kappa address, delivered 
30, 1953, Boston, Mass 
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at the AAAS meeting, Dec 
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organizations has another side. In society, as in }j. 
ology, evolutionary development implies stab 
as well as change. Conservative structures and fi 
tions that have worked well and have been use‘ 
in the past are the base on which future new ada 
tive developments are built, both in organisms and 
in soc lety. 

If the creation of new plants and animals is t 
greatest wonder of the living world, the seco; 
marvel is surely the amazing genetic stability of o: 
ganic forms. The preservation, unchanged, of sor 
species of organisms during many hundreds of « | 
turies of violently altering earth conditions 
startling fact. The chromosomes of the reprod 
tive cells of animals and plants are unstable, co1 
plex, and very specific chemical packets. Someh 
often through literally millions of generations, su 
chromosomal patterns have maintained themse! 
with absolute fidelity. While the globe has s 
mountains thrust up and worn away, oceans ris 
and fall, icecaps advance and retreat, certain ai 
mal and plant forms have remained constant at 
unchanged. Those strange living fossils, the coe! 
canth fishes, have changed little, if at all. sir 
Devonian times, some 300 million vears ago. Lin 
lus, the familiar horseshoe crab of our eastet 
beaches, is at least 160 million vears old. Of tl 
\0 genera of fossil ants preserved in amber, 801 
may be 60 million years old, and only 20 ar 
extinct. This conservatism is not of structure on 
No biologist can doubt that the habits and, inde 
the social behavior of these fishes, crabs, anc 
are essentially the same today as they were n 
of years ago when these organisms first ap] 
with the effective bodily forms that they still 
tain. 

Anyone who continues to doubt that nat 
conservative as well as radical should also 
vertebrate embryology. Before birth, every 
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rive similar painful testimony. 

of this amazing genetic stability and re- 

of form and pattern in sensitive and 
protoplasm, biology has more often been 






ocial philosophers as exemplifying evolu- 





mutation, and change than as a pattern for 





ind conservatism in society. The same em- 





son change has characterized those who have 
popularized the study of the inorganic world. As- 
tronomers, Physicists, chemists, and geologists, not- 
vithstanding the often startling constancy of the 
Jhenomena with which they deal, have not infre- 
uently captured man’s imagination by describing 
‘he cosmic alterations and movements with which 
‘heir sciences are concerned. Students of society 
have been especially fascinated by social change 
tself. How often we read in a general history such 
, sentence as: “The next century was one of social 
stability.’ And then perhaps pages are devoted to 
the analysis of dramatic wars and disruptive social 













iphe avals. 

As compared with the horseshoe crab, or even 
the ant, man is, of course, a relative newcomer on 
the globe. In spite of the recently exposed hoax or 
what has been well called the skullduggery of the 
Piltdown man, it still seems highly probable that 
human beings of some sort have been on this globe 
for hundreds of thousands of years. For most of 
this period, however, human habits and_ social 
characteristics are known only from paleontological 
and archeological studies. One cannot be so sure 
about the social life of a fossil man as of an amber- 
preserved ant, because man’s brain has always made 
it possible for human organisms to profit both by 
the successes and failures of previous generations. 
best, a written record about 5000 years old is 

















ll that we need to consider in detail if we wish to 
understand human social conservatism or change 






in an exact way. 

(he part played by science itself in determining 
social change has been important only in recent 
decades. Frederick Albert Lange’s notable Histor) 

Materialism summarized the rise and develop- 
ment, from Thales and Anaximander, of natural- 
istic and scientific attitudes toward the world and 
man. Until modern times, however, those who held 
that the cosmos could be dealt with in exclusively 
naturalistic terms were a tiny minority. In classic, 
eval, and even early modern\years such icon- 
tic and objective thinkers could only cast little 
pebbles of thought at the great entrenched citadels 

ipernaturalism. The fortresses then hardly knew 
they were being attacked. 

















1954 








and scientific 


naturalistic 


these early 


Many 


thinkers were also anxious to be reformers of so- 


ol 
ciety. This was true of Lucretius, as we see in his 
great didactic poem on man and nature. Francis 
Bacon’s New Atlantis isolated ex- 


ample of Utopian social thinking in a pioneer of 


is also not an 


modern science. Utopianism is but one of the 
strands that cultural historians have combed out ot 
the fabric of our modern world. In their analyses, 
factors such as natural resources, human fertility, 
political and economic practices, the verbal pat- 
terns of philosophic speculation, and science itself 
can be seen to be closely woven together as de- 
terminers of the world that we know. 

The French Encyclopedists exemplified the con- 
tact between philosophy and life. These reformers 
placed a strong emphasis on science and the social 
usefulness of technology. They also taught the de- 
nial of stable political authority and challenged the 
value of orthodox religion for humanity. 

The dynamic, influential, 
philosopher, Rousseau, also had an exciting role 
in the verbal part of this still relatively recent in- 
pages 


strangely vagabond 


tellectual revolution. His warm emotional 
show what has been called “reasoning of the heart 
which reason itself does not know.” He turned his 
back on the Christian tradition, which holds that 
each man is responsible for his own moral life and 
must strive to avoid personal evil and sin if he is 
to achieve goodness. Instead of this old and tested 
doctrine, Rousseau made himself believe that man 
is born good and is corrupted only by a bad society. 

This speculation, as popularized by Rousseau, 
clearly has no scientific basis, but it has been taken 
over and developed by many later advocates of 
social change who, strange as it may seem, in other 
ways like to pride themselves on their complete 
rationalism and objectivity. During the whole 19th 
century, this idea found many supporters. Some of 
the reformers who espoused it believed that, by 
violent alterations in economics or in types of gov- 
ernment and without any hard struggle against evil 
by human individuals themselves, a golden age 
could be conjured up on the earth. In William 
Godwin’s ideal society, for example, all mankind 
was to be made good, and permanently happy, in 
a single generation by economic reform. Present- 
day Communists and Socialists have taken not a 
few of their basic assumptions from this strange 
fantasy-ladened theory, which has been called the 


dynamic sociology of meliorism 

It has been said that no intellectual discoveries 
are more painful than those which expose the pedi- 
gree of ideas. Rousseau’s romanticism, for example. 
surely influenced in a real way these dreamy Uto- 
The legislative 


pians of the early 19th century 












programs of social reform of the grave dissenting 
utilitarian economists, the political stratagems of 
the Fabian socialists, and even the doctrines and 
actions of Karl Marx and his later followers all 
trace back in certain ways to this same muddy 
spring. The social theory of the modern Soviet 
police-state with its dictatorial denial of the dignity 
of man, of human freedom, and even of the im- 
portance of truth itself still owes not a little to this 
old unverified speculation about the basis of human 
nature. Thus, the early dream of an idyllic, happy, 
unbridled, lawless state where private property is 
not allowed to exist and love is free can now be 
seen to have begotten a strange and ever-terrifying 
offspring. 

Later I shall refer to the need for more funda- 
mental study of the real facts about the inborn 
nature of man. More complete scientific knowl- 
edge in this field will have an important bearing 
on social and economic theory and on the pattern 
of social change that our age, or some succeeding 
age, must finally adopt as it own. Because of its 
great importance, the relative neglect in our time 
of the science of human genetics is a puzzle. True, 
it is a hard area of study, but so also is atomic 
physics. Both of these fields today have much sig- 
nificance for human destiny. The unchanging facts 
of human nature can be denied for a time, but 
eventually, by generations of social trial and error 
(whether or not helped by scientific understand- 
ing), satisfactory patterns of political life must 
emerge, if man is to live peacefully and creatively 
on this globe. 

The end of the 18th century saw more than hot, 
cutting words of a bookish debate about social 
change. The flowing blood of the French Revolu- 
tion seeped over the intellectual world. All the 
literate globe knew that Demoiselle Candeille, of 
the opera, a woman fair to look upon when well 
rouged, had been set up as the goddess of reason 
in Paris. As she sat on the high altar of Notre 
Dame, wine-inspired officials of the new order 
chanted strange political hymns before her. Is it 
not possible that today mankind is still punished 
for this same profane worship of an imitation god- 
dess of worldly rationalism? Service to the true and 
chaste goddess of real wisdom demands that we try 
to get behind the slogans and the easy phrases of 
the quick reformers of our age and look at hu- 
manity as it is and not as we wish it were. 

The political and economic turmoil of the French 
Revolution was not chargeable alone to the new 
science or technology of the age or to a half-intel- 
lectual denial of the teachings of orthodox religion. 
Real and deeply rooted economic injustice made 


374 





the conflagration possible. Those who see | 


Dres. 
ent-day dangers of revolutionary political systep 
and the importance of maintaining the highs 


values of true civilization at its best must ever }y 
the first guardians of social and economic jyst, 

The French mania, however, once ignited. 
raged out of Paris and fired thinkers throye} 
the Western World. Its sparks fell where so 


justice was not real. ‘Thus, even America was ; 


= 
lal 


exempt. Samuel Eliot Morison records in his 
tory of Harvard College that, at the end of + 
18th century, the spirit of the French Revoluti 
was rampant among the students in Harvard ap 
in other intellectual centers of the country. Moris 
reports that at this time the typical student in Cam. 
bridge was ‘‘an atheist in religion, an experimen. 
talist in morals, and a rebel to authority.” It is ; 
without that the Massachuset: 
legislature took cognizance of these facts and crit 
cized the radical teachings of the books that we: 
then used in this quiet 18th century collec 
Philadelphia, one of America’s first real mathen 
ticlans and astronomers, David Rittenhous: 


interest to note 


his influence in our new government because of | 
too-ardent sympathy with the new French radi 

In the decades since this time—hours the, 
most seem when we think of our relatives 
coelacanth and the horseshoe crab—the pendu 
of radicalism and conservatism has oscillated b 
and forth. ‘Today, at last, as we look at these swin 
ing cycles, new, clear lenses seem to be held to « 
eyes. Some of us begin to wonder whether id 
and speculations about man’s inborn and acquir 
nature and about society should not be recogniz 
as important and as having a direct effect on « 
political and economic institutions. The influen 
of the philosophy of Locke and of Hume, the uti! 
tarianism of Bentham, Comte’s positivism, and \ 
ious theories of collectivism take on a different si: 
nificance as we now strain our eyes to ¢: 
glimpses through iron draperies of the behavior « 
the political descendants of some of the reformin 
thinkers who have now set up machine guns about 
the Kremlin in Moscow. 

The intellectual paradox presented by these new 
developments has not yet been fully recognized b 
our easy and tolerant society. To take but a sing) 
example, in the syllabus in the general introdu 
tory course in the humanities at one of our great 
universities the following sentence appears: “A 
loyal army and police, a numerous bureaucrac\ 
and a state-supported clergy have been the usua 
pillars of a conservative order.” If instead of the 
words “state-supported clergy” one substitutes th: 
words “a state-supported propaganda agency, 
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1 
i 
i 
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we have 


ind c¢ 


iddenly becomes clear that this sentence is not so 
escription of any modern, law-abiding, 
ed, and scientifically minded conservative 
overnment as it is of the strange offspring of the 
‘beralism and radicalism of the 19th century which 
learned, to our sorrow, to know as fascism 


nut h a 
nlightet 


ymmunism. 
[rue democracy, as seen in Athens and early 


Rome and supremely in the wisdom of the writings 
{ such great Americans as Washington, John 


\dams, 


Hamilton, and our other wise founding 


S 


fathers, is a very different and much more truly 


onservative doctrine than is any form of modern 
ollectivism. no matter how sugar-coated the latter 


av be. Russell Kirk, in an admirable recent book 


(he Conservative Mind, has again clearly empha- 


I 


Lia 


ied that Edmund Burke, and many other serious 
hinkers on both sides of the Atlantic, recognized 
hat our American Revolution was fundamentally 
liferent from the later French Revolution. The 
urrender of Lord Cornwallis found victorious an 
uwmy of English-speaking patriots who had been 
lefending the ancient conservative freedoms of 
‘nglishmen against new and radical usurpations of 
. designing king and parliament in London. 

So far, we have considered the effect of essen- 
ly philosophic and political ideas upon changes 
n man’s social order. There can be no doubt, how- 


ai 


ever, that the special methods of science as such, 


r 


Certainly in the second half of this period 


specially in the past 15 decades, have themselves 
en important factors in promoting social change. 
that is, 


since the rise and acceptance of the Darwinian 


point of view in evolution 


a wholly naturalistic 
ind positivistic attitude toward the physical and 


ganic world, including man, has become an intel- 


lectual commonplace. 





Except for occasional writers who seemed out 
{ step with their times, or clergymen or protes- 
sional religious philosophers, naturalism, or the 
n of law as it has been called, became for a time 
the generally accepted view of most academic lead- 
ers in the Western World. This point of view had 
not previously characterized all great scientists. 
Such a giant in logic as Sir Isaac Newton saw no 
inconsistency between a thoroughly scientific cos- 
mology and great reverence for the dogmas and 
customs of the orthodox Christian tradition. But 
ittitude changed rapidly in the second half of 
past century. John Tyndall, in his presidential 
iddress before the British Association in 1874, de- 

ed what has been called an inquest into the 
death of the old, supernaturalistic conception of 
n and society and a funeral oration over its 
e. When this speech was presented, it was re- 


re] 


th 


tr 
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ported in the press that it was received with a 
unanimity of commendation. 

At the same time that new scientific ideas were 
having such great intellectual influence, applied 
science was also upsetting the old order in other 
but also profound ways. The industrial revolution 
and the consequent shift of large populations from 
rural to urban living rapidly altered many tradi- 
tional human ways of doing things. ‘The substitu- 
tion of machines and new energy sources for the 
age-old labor of straining human muscles brought 
with it our modern world of factories, easy trans- 
portation, and quick world-wide communication. 
[he development of physics, chemistry, and other 
sciences in large measure made possible this indus- 
trial and technological progress. During these same 
momentous decades, the physical and_ biological 
sciences as applied in medicine and in public-health 
fields began to change world population figures by 
reducing infant mortality and extending life-ex- 
pectancy. 

This great scientific and technological develop- 
ment and the human and social movements that 
came with it were, in general, advantageous to 
man and to society. Undesirable effects there unde- 
niably were as by-products of quick industrializa- 
tion, but these are far outweighed by the great hu- 
man gains that have come from the employment 
of modern machines, the proper use of modern en- 
ergy sources, and good medical science 


the other revolutionary social 


Unlike some of 
changes that we have just considered, this develop- 
ment of pure science and of technology is conserv- 
atively based. Science must build on previous sci- 
entific fact and theory. The bomb makers of Los 
Alamos would have been unable to perform their 
work without a scientific library. 

Thus, because of science, we stand on the thresh- 
old of a new atomic age that may well bring great 
benefits to mankind, if such potential human 
are not snatched away by war or a social disorde1 


gains 


that may itself be based on an incomplete science 
brains. 


as 


of man. More labor-savine devices for 
well as for muscles, and a further conquest of hu- 
man disease and pain certainly and inevitably li 
ahead for all mankind everywhere, if man himsel! 
does not make this substantial and real progress 
impossible. 

[ am not unaware that the picture so far painted 
in this paper has been done with a broad and 


Many of 


modified. 


coarse brush its colors and contours 


might well be Essentially, however, | 


have attempted to say that physical and organi 


old and sometimes truly conservative 


is 


nature 
This often neglected fact may give new meaning 






to the words deeply cut in the gray stone of the 
monumental Archives Building of the Federal Gov- 
ernment in Washington: “What is past is_pro- 
logue.” We cannot be as Sure aS we once were that 
all change is progress. If social improvement is to 
be insured, it seems clear that we must review 
more seriously than we have in the past the psy- 
chological and_ biological presuppositions about 
man that are basic to some of the more violent dif- 
ficulties of our present age. 

I chose the title “Science and Social Conserva- 
tism” for this paper because I am convinced that 
just such new study of the more enduring aspects 
of our human world is now needed. In many quar- 
ters, the view is gaining adherents that the sympa- 
thetic study of religion, philosophy, literature, his- 
tory, music, and art has been too much neglected 
in the recent past. There are even those who have 
made a good case for the fact that some of the 
deep social and political troubles of the modern 
world may be traced back to our recent neglect of 
the classics and of the other humanistic studies. 
Once again, therefore, it appears that, if we are to 
attack constructively the problems that face out 
world, we must examine with care the general de- 
cisions that we in our time are making about the 
education of mankind. 

Good education, indeed, may be thought of as 
just a name for a complex process by which all 
promising members of each new generation are 
given, as individuals, the best possible understand- 
ing of that which is good and valid in the past and, 
at the same time, are encouraged to have the de- 
sire and wisdom to try to go forward to better 
things. 

We have seen that the social organizations of 
fossil ants were almost certainly the same as the 
patterns of active living species of ants today. But 
man is not an ant. A human innovator is born, and 
a new idea appears, and a new device is made. The 
good in such achievements can then, if conditions 
are favorable, be transmitted to succeeding genera- 
tions. Thus, mechanical devices, interesting and 
serviceable ideas, artistic productions, and even 
spiritual insights arise and become part of our 
stable social heritage. Once brought into being, 
these achievements can and do change all lives 
that later come into contact with them. Because the 
brain of man makes such quick learning possible, 
social scientists have correctly emphasized the im- 
portance of cultural facts even in the formation of 
the human personality itself. Prenatal activity, ex- 
perience in infancy, the nature of weaning, disci- 
pline in childhood, attitudes toward othe people 
both before and after adolescence, and hundreds of 


other facts are now known to react ul 
bases of the individual personality that a 
in order to make each adult human 
what he is. 

Anthropologists and psychologists have | 
and measured many of the basic charact: 
human beings. One result of such studi 
conclusion that, during historical times at 
biological evolution has resulted in no fund 
change in man’s physiological and_psyc! 
capacities or aptitudes. Skeletal remains s| 


] 


even in recent prehistoric times the variability , 


measurement of human races in height, 
and presumably in strength is no greater t 
the variability found among individuals in th 
tal human family today. This means that thi 
liest tools and machines that we know o! 
were built by men for other human operators | 
much the same dimensions that they would h 
today. Maximum and minimum space reg 
ments for the functional use of the body hay 
mained unchanged. The handles of Bron: 
swords fit our hands as well as they did tl 
their first users. 

Further, there is no reason to believe tl 
acuity of man’s senses has changed during 
centuries of his life on the globe. All indirect 
dence that we have concerning light  sensit 
brightness discrimination, visual acuity, dept 
ception, and color vision does not suggest 
cent biological change in man’s visual mecha 
lo put this in another way, man is now 
limited by the inborn charac teristics of his ey 
his ears as he ever has been, except for th: 
and other equipment that he has built to 
them. All this means that, as a receiving n 
nism, man is limited by many inborn manu 
characteristics. 

Physiological psychologists and human e1 
have in recent years also made detailed studies | 
man’s motor skills. Speed of reaction, accut 
performance, force delivered by human m 
and the relationships between motor perform 
sensory stimulation, and previous learning ha\ 
been investigated in some detail. In these stud 
there is no suggestion that there has been an) 
damental change for many centuries in human | 
ings that can be attributed to organic evolut 

It may be pointed out, however, that | 
training and better selection of individuals hav 
to continuous improvement in some aspects 
tor performance during recent times. Since 
winning marks in national track and field « 
pionships have shown continuous improven 


1876, the record for the 100-vard dash was 


THE SCIENTIFIC MONT 











as Beconds 1900, this had been reduced to 9.8 sec- 
are inbe nds the 1953 record was 9.5 seconds. Similar im- 
' 1NCividual fF ements in other skills can be found, but these 
a s always seem to be attributable not to a bio- 
ve describ 7” ‘| evolving of better brains and muscles but 
ICteristics , las o a more effective selection of athletes and 
idles js their more adequate motivation, training, and diet. 
oo any a hus. in his original nature, each man is limited 
iIndamer because he is man. By heredity, he gets his particu- 
ychologi lar sensory capacity, his motor capacity, and the 
> show ¢ capacity of his own brain to learn. Many other 
nability , Factors that influence his general efficiency in 
ht, weig! adaptir g to an old or new environment are also 
ter’ than nborn. His ability to withstand alterations of tem- 
a th perature and humidity certainly has changed very 
tt the ea Mitte. if at all, in historical times. Drugs that were 
of whi inown to the ancients still have the same physio- 
rators hi wical effect on modern man that they had then. 
Ould ha lobacco was presumably just as pleasing and Just 
» equire- . deleterious to the pre-Columbian Indian as it is 
have the modern smoker. There is no literature that 
onze Ag suggests any change in the implications of the old 
| thos dage in vino veritas. 
(he immediate span of human memory 1s defi- 
thai 1 nitely limited, as is also the degree to which it can 
sae - improved by practice. ‘The number of digits 
IFECt ey that can be recited immediately after first hearing 
Nsiti\ nem differs with age. ‘Two digits on the average 
ept) p an be repeated at 24 years, 5 digits at 7 years, and 
t any digits by the typical college student. ‘There is no 
chanis reason to suppose that this ability has changed in 
r JUS the past 10,000 years of human life. The effects of 
Cys a lisease and malnutrition, except insofar as modern 
e lens cience and modern medicine have modified these 
to he onditions, are probably much the same today as in 
mech the dim past. Man’s need for food, water, air, ex- 
nina. reise of his muscles, and the voidance of waste 
oducts are probably much the same today as they 
ng ines ilways were. The same is true also of certain basi 
udies « ispects of his concern for the reproduction and 
acy | «rpetuation of his species. 
nuscl Man’s capacity to hold data in his mind as he 


waseauit solves problems, or his ability to deal with symbols 


lave ind words, is on the average no more effective to- 
stud day than it was in classical antiquity. But the sym- 
nv fu bols that he uses and the rules for their manage- 
ian be ment have been tremendously improved in recent 
tion svenerations 

bett Hundreds of other specific statements could be 
ive le brought together to substantiate the view that, al- 
ol n though human beings at all times are variable in 

8/6 | capacities, in basic average of abilities or in 
chan ! of abilities mankind has not altered in any 
nt. Ih eneral way during recorded historical time. 
s in the five or six thousand vears, however, that 
PHIL ! 1954 

¥ 





man has been putting down statements about him- 
self and his social life, there has been a tremendous 
and rapidly accelerating erowth in known facts 
little 
Thus, today children and university 


that each new generation ot human brains 


must master. 
students must be helped by not infrequently some- 
what bewildered teachers to deal with mountains 
of knowledge that did not exist even when our 
grandparents sat at school or college desks 

[his accelerating increase in substantive knowl- 
edge has taken place during the very period of the 
that we 
related to its 


scientific and industrial revolution have 


been considering, and indeed is 


growth. The piling up of known facts is one of the 
problems of modern education that has brought 
about some of its present undeniably unpleasant 
and undesirable characteristics. 

Let us take a few examples. Last year the Smith- 
sonian Institution, which embraces probably the 
3.184.494 cataloged 


objects. Some of these are used every day by scores 


world’s largest museum, had 


of scientists and scholars to identify systematically 
new animal and plant forms and new human arti- 
facts. One hundred years earlier this same Institu- 
these 


tion had 46,000 specimens to be used for 


same scientific and scholarly purposes. ‘Today the 
total number of volumes, manuscripts, and other 
Coneress CX- 


cataloged items in the Library of 


ceeds 31 million. Exclusive of periodicals, about 
80,000 titles were added to the catalog of the Li- 
brary of Congress last year. One hundred years ago 
this same Library 2328 titles. In 
1850, the British Museum added 14,266 books, but 
In 1852. 


including the Li- 


cataloged new 
in 1950, the comparable figure was 51,419 
the Harvard College 
brary of the Medical and Theological Schools. con- 
tained a total of 80,000 books 
5.648.748 books. 

The growth of research and research publica- 
1907, it is re- 


Library, 


Today's figure 1s 


tions has been similarly rapid. In 
ported that 7975 papers dealing with chemical re 
1952. 68.604 


search were abstracted In abstracts 


were made and published in this field. President 
Charles Cole, of Amherst College, in reply to a 
recent communication. has written: 


My statement on the expansion of historical litera 


in the last hundred vears) was only a 
But. I said that in the field of history at lare 
books one should 


had increased ten times. In the 


ture 


GUESS 


the Important read to really 


know history field 


of American history, [ am sure it would be at least 


1) times 


Similar statements could be made about the in 


crease in knowledge during the past century in al- 


most every important area of study in the physical 





and natural sciences, in the social sciences, and in 
the humanities. This increase in knowledge with 
which the unchanging brain of man must deal is 
an important factor in pushing out from estab- 
lished programs of study some of the very subjects 
which, since the Renaissance, have given many 
educated men and women a conservative feeling 
for the great, and, in certain respects, unchanging 
values of human social living as they are found in 
the literature of classical antiquity and preemi- 
sible. 

Ihus, in a mere 
factors have come to influence the intellectual life 
of biologically old human beings. ‘The industrial 
revolution was pulling apart some of man’s ancient 
patterns of life at the same time that certain inter- 


nently in the 


15 decades or so, many new 


pretations of science and rationalism were chal- 
lenging his ancient belief in God and his political 
acceptance of an organized and stratified society, 
in which privilege and responsibility were some- 
what in balance. As all these mutations were in 
progress, education was forced to face the problem 
of passing on to each new generation not merely 
a gradually increasing store of information but a 
great flood of new, useful, interesting, but often 
not well-assimilated knowledge. 

One result of all this turmoil of change is that 
many modern well-educated men and women have 
come to have inscribed on the most secret places 
of their hearts the fear-inciting sentence “I do not 
know what to think.” Many such troubled doubters 
when young that exalted 
what may be called “value agnosticism.” During 
their educational years, they heard over and over 


received an education 


again cynical questions: “How can you prove that 
this work of art or this musical composition is 
more esthetically sound than the other?” “Why 
are the Ten Commandments important?” ‘Who 
can say that one religion is more valid than an- 
this relativism of 
the 


’” At the same time that 
being 


othe: 
personal standards was emphasized, 
world was being upset by new political and eco- 
nomic schemes, which at first wore the false face 
of social and political reform, only later to be un- 
masked as ruthless dictatorships. 

In America at this time, while there was an un- 
doubted improvement in the general standard of 
living, there was also an increase in crime, in un- 
stable homes, and in the individuals 
who seemed to lead aimless lives dedicated to the 
pursuit of ephemeral pleasur not to solid 


achievement. Even thrift was criticized, and _pri- 


number of 
and 


vate property became suspect in certain quarters. 


Even in 1900, as we have seen, Henry Adams 


meditated the growing chaos of that quiet day. 


1/8 


Now the signs of disintegration are mo! 
What shall we advocate? Shall we ask fi 
to some form of authoritarianism in go, 
In a benign dictatorship, a committee o 
phers might meet behind closed doors a 
for all of us the moral and esthetic valu 
to be the law and to be taught to all m 
each new generation. This answer is its own 
tion. It is part of the glory of a true and 
mocracy that such a plan is unthinkable i: 
ciety. 

(his brings us sharply back to the on 
that we have already suggested. Education 


ing full and proper religious education, musi 


seems, accomplish the task of bringing order oy, 


the world’s present disorder, if it is to be don 
all. The alternative to establishing values by 


or having no settled values, seems to be that s 


ety must do a better job than in the recent ; 
in showing the members of each new generat 


what the values are that have been judged t 
valid in former ages. Thus, teachers must s 
wisely from the vast and growing accumulatio: 


human knowledge the materials that shov 


true wisdom of the past has developed and bh 


expressed. Education must make clear how fu 
mental human and social problems hav 
solved in other ages. In this way, inventiv: 


and women of the present day will be enco 


to work out for themselves the solution of indi 


ual problems and social questions which now puzi 


mankind but are often seen, on analysis, to b 
old except for the modern costumes they weat 
Science, too, as it learns more about man’s 


born nature will help in this process. One of 1 


Parl 


world’s most eminent biologists. G. H. 
Harvard, wrote a few years ago: 


I have tried to evaluate that which we ha 


birth, that which we from social cont 


and I 


nine-tenths inborn and one-tenth acquired 


acquire 
have concluded that we are perhaps 
All biologists and psychologists may not 


with this statement, but the state of science 


area is such that they will find it hard to disp: 


the assertion. ‘Thus, in spite of the effort o! 
19th century reformers to pretend that here: 
irrelevant in human affairs, it now again 
that the very opposite may be true. Man’s 
nature may well turn out to be the most imp 
of facts in formulating a sound personal o: 
philosophy or in setting up stable politi 
economic organizations. 

The presently known facts of human heredit 
ready make it seem foolish in religious, mo 
esthetic fields to believe that each new gene) 
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hore byj 
fOr a retypflm/n disregard all the painfully evolved experience 


m of the past. It would be nonsense for 


sOVerTNmeny find wisd 

> Of philow.flh young physicist to tear up everything in science 
and decidelll/at has been done since Sir Isaac Newton’s time 
ues that a that could face modern physics with clear 


members off yprejudiced eyes. Is not the same true in religion 


OWn refuta fd in the fields dealing with the social living of 
ind free ¢p. ‘uman beings? 
In summary, therefore, if we are to try to glimpse 


C in our « 


n some aspects of an elusive cosmos through the 


yell 


NC solution Mphaos of our times, is it not true that we must give 
ion, includ. full emphasis to all that is valid in the natural sci- 
Nn, must, j:fMences and in the social sciences and the applied 
rder out of ffelds and professions that are related to these areas 
be done a fpf studv? Above all, however, it would be well to 
les by fia fyecognize more fully than we have in recent years 


that soci. ffthe importance of vital instruction in the studies 


ecent pay that record the most sensitive and subtle solutions 
Zeneration fof human problems as recorded in all the fields of 
ged to be fistudy we call the humanities. 

1USE se] The methods of learning about values in art, 


ulatior literature, philosophy, and religion are not in all 


how h respects the same as those of science. In some of 
and heen these studies, emotions and attitudes of apprecia- 
Ww Tund tion and feeling, as well as logic, must be exercised. 
ive been HP Thus, at least some of the perceptive members of 
tive n 


each generation will gain, as in no other way, an 
inner enlightened understanding of the personal 
and social values that have always characterized 
man at his best and noblest. 

In certain respects, man’s brain is the greatest 
and most basic fact in nature. Its capacity, as we 
have seen, has changed little, if at all, since before 
Neolithic times. Is it not possible, however, that 
this conservative and yet peculiarly human organ 
is still capable of rescuing mankind from the pres- 
ent-day social predicaments (just as it did when 
history was dawning and Homo sapiens first tri- 
umphed over his early enemies, the carnivorous 
beasts ) ? 

Let me end by putting this question in another 
way: Is it not possible that man’s wit, cunning, 
and intelligence may still be able to save the human 
species from Henry Adams’ chaos? If this is to be 
accomplished, must we not recognize that, although 
man is capable of infinite intellectual and spiritual 
insights, he is nevertheless at the same time an 
ancient mammal and must of necessity in many 
ways live conservatively, if he is to be able to gain 
real personal dignity and true human freedom 
through membership in a sound, stable, and achiev- 


ing society? 


[he trend of the times is toward increasing recognition that the social sciences afford 
means for better understanding and analysis of many complex social, political, and 
economic problems. The economists, the psychologists, the statisticians, and members 
of all the other social disciplines are the specialists whose aid is sought, because theirs 
is the relevant training. Many organizations offer opportunities for social scientists to 
work on pressing current problems that call for study by trained personnel. In attack 
business, or other organizations, spe 
cialists from many fields apply their knowledge and the techniques and theories of 
analysis that are now available in social science. But all will agree that valuable though 
and indeed essential for bringing available thought and information 
the complexity of the problems involved does not permit anything more than 


Pendleton Herring, Annual Report of the President (Social Science: 


indi } 
VW puzz 
» be 
Veal 
lan’s 
e oT ft 

rker 

ing such problems, at the behest of philanthropic, 
such inquiries are 

t agi to bear 

In a partial analysis. 
ISDI Research Council, 1952-53), p. 10 
mia 

ait 

\ 
nh 

tal 

SO 

al 

CV < 

{ 
HL 
1954 
La 








Blueprint for Autobahn, U.S.A. 


Dr. Griffin, assistant professor of 
his M.A. and Ph.D. degrees from Columbia University. He 
geography at Stanford in 1948-50 and instructor in geography at 
the following two years. During 1951-52, Dr. Griffin also served 


PAUL F. GRIFFIN 


geography at Stanford University, receive} 
was a lecturer ip 
Columbig 


lecturer 


for the American Council on Education to United Nations’ groups. 


N 1903, the first automobile crossed America 
at a cost of $8000; the odyssey was inspired by 
a wager that it could be done in a period of 3 

months. The driver won his bet, to the amaze- 

ment and admiration of Americans. 

1905 


evolved remarkably, but visionaries can anticipate 


Since highways and automobiles have 
much improvement over the present condition of 
national highways in even the next decade. The 
key to vast changes in the future wide-scale, rapid, 
safe, and efficient travel is the turnpike or super- 
highway. 

Vast as the improvement has been in national 
roads, there is still much to be desired when these 
are seen in a national perspective. Basic to this pic- 
ture are several considerations, including increased 
traffic, expanded automobile production, and in- 
sufficient highway construction. 

Traffic demands in the United States are grow- 
ing at such a rapid rate that turnpikes and super- 
highways have a tendency to become “antiquated” 
by the time they are finished. More and more it is 
becoming apparent that four-lane highways are 
inadequate to measure up to the expanding de- 
sign of tomorrow’s national highway. Superroads 
consisting of less than six lanes will be forced into 
eventual if not prompt obsolescence. Congress has 
estimated that the United States stands some 40 
billion dollars behind the times in highway build- 
ing, and has pointed out with judicial pessimism 
that by the time we might overcome this back- 
wardness we would be another 15 billion dollars be- 
hind the times.’ 

After World War I, 


boomed. This industry necessitated road construc- 


automobile production 


tion at a fairly commensurate pace. But the neces- 
sity was not fulfilled, nor is it fulfilled at present, 


despite the unprecedented zest for superhighways, 
toll 
large-scale routes. A conspicuous need is for large- 


expressways, roads, turnpikes, and similar 


scale, over-all designing on a national basis. Wood- 


row Wilson initiated some federal interest during 


380 


World War I. In 1921, federal legislation provide 
aid in proportion to 7 percent of each state’s rurgl 
road lengths. Oregon pioneered with a gasoline tay 
in 1919, which proved a valuable innovation to 
highway financing resources, but this, like man 
other mental efforts expended upon the cause of 
roads, was on a tactical and not on a strategical 
basis. 

The 


system now consists of approximately 39,000 miles 


federal government’s interstate highway 
of interwoven highway systems. This is conceived 
as a possible tactical answer to the demand for 
more efficiently linking national highways. It js 
however, painfully inadequate in view of present 
automobile traffic, not to mention demands in th 
event of a national crisis. Couched in specific term: 
what our nation needs in the way of a superhigh- 
way Is a span of some six lanes stretching from t 
Atlantic Coast to the Pacific Coast. 

The need for nonstop highways is accentuat 
further by the fact that since 1900 there has bi 
a tremendous growth of metropolitan areas. Th 
are at least fourteen metropolitan districts wit! 
population of 1 million or more that account ! 
almost one-third of our population.’ These ares 
represent enormous congestion for through tr 
fic. A few have convenient by-passes (whic! 
met with some resistance by the local business « 
terprises involved), but the by-pass in itself 1s 
admittedly circuitous route. Much of the natior 
travel time is spent in laboriously negotiating 
myriad of traffic lights, areas congested with \ 
hicular conveyances that creep with a molasses 
like viscosity, and deviously posted highway sig! 
that require eternal vigilance in order not to mis 
the Each 
which must be met by the motorist, or truc! 


road. city has its own idiosync! 
bus driver. This point need not be labored { 

It is obvious that American Autobahns would be: 
great boon to today’s long-distance drivers 
that they will be a necessity of tomorrow. 


Another consideration supporting the thes 
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c terms 
erhich. \erial view of the Blue Mountain Interchange on the Pennsylvania Turnpike System. This is one of 24 interchanges 
ile y long the 327-mile superhighway, (Pennsylvania Turnpike Commission 
rom 
iational turnpikes is the technological advance of Although it would seem that the United States, 
ntuat iutomobiles. ‘The cruising speed has increased from with its increasingly high rate of a itomobiles, road 
as beer 25 to 65 miles per hour. On four-lane roads, such ways, and tourists, and with the steady growth of 
The traffic is at best hazardous. It is easier (difficult as the complementary extravaganza of its highways 
wit! tis) to desien roads from a national maste1 plan would be the first country to have met the need 
int { than to replace lives lost in traffic accidents for superhighways, it did not initiate this fresh 
areas Like tires (with a life-expectancy of around approach to road transportation Lhe country that 
tr, 25,000 miles), roads too have a maximum life-ex- actually built the first national superhighway had 
ch a pectancy of 25 years, regardless of surface. This is a different reason for undertaking the project 
PSs nother consideration fundamental to the design " ; _ 
is 1 turnpikes. There are more considerations in- Autobabnen: First High-Speed National 
ition volved. These include (1) the fulfillment of mili- Road System 
Hing tary demands, which in turn are governed by the Hitler early recognized the need for a national 
th \ stress of international developments; (2) the need system of military superhighways. He personally 
lasses- to develop better methods for increasing frost-re- turned the first spadetul of dirt for the Autobahne) 
sions sistance in a national highway that encounters in 1933, 4 vears before the Pennsylvania Genera 
) miss varying terrains and climates across the nation; Assembly created the Pennsylvania Turnpike Com 
rasies l the economic element. One ol the largest mission Neither A? CHLUSS, the Czechosloval rrab 
sses in America today--a composite industry nor construction of the Siegfried Line was pet 
rthe lf!—is tourism. Component parts of this enor mitted to interfere with the road building 
be a industry” are motels, roadside restaurants From Berlin, the center of the Autobah 
an towing companies, automobile associa roads were built to Falkenburg, which ts within 95 
ind related enterprises to attend to the needs miles of the Polish Corridor, to Hambut rm the 
{ol opulation in transit across the nation. northwest corner of the Rercl to Saarbrucken on 
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frontier, to Munich in the south, and 


“ nna in the southeast.* By 1939 Germany had 
Bampleted 1900 miles of superhighway. German 
had-buil ng enterprise did not stop within the 
rders of the Third Reich, but, with typical thor- 
Schness, extended into Czechoslovakia, and into 


at state’s autonomous component parts: Czechy, 
Slovakia, and Carpatho-Ukrainia.° 

Slickly engineered, with a minimum of turns and 
Beep grades, the twin three-lane strips of the 
{,tobahnen are separated by a hedged and grassed 
parkway 16 feet wide, which keeps traffic sepa- 
ated and cuts down headlight glare. Underpasses, 
verpasses, and cloverleaf patterns provide for 
aximum speed and maximum safety.® Service 
tations, hotels, repair shops, and rest stations are 
paced along the highway with Teutonic regular- 
(26 miles between filling stations 
Much more than speedways for vacationing 


Nazis. the Autobahnen were designed for their 





3 


tency as a military aid. Logistics experts calcu- 
jated that soldiers with all their impediments 
could be trucked over any stretch of the system, 
only one strip, at the rate of 72,000 persons 


using 


an hout 


Postwar European Highway Developments 


lwelve European countries, from both sides of 
the Iron Curtain, and the three western zones of 
Germany have approved a draft convention on 
roads which will be of the greatest importance to 
continental travel and trade. It deals primarily 
with the construction of new highways, establish- 
of an international highway code, and _ the 
easing of customs restrictions.’ The draft plan ap- 
proved by the subcommittee on roads calls for a 
26,000-mile network, linking all the principal cities 
of the continent. It is to run from London to War- 
saw, trom Bordeaux to Belgrade, from Oslo to 
Naples. In the main, the international highways 
will follow existing roads, but much construction 
oin up the different systems will be required. 
Where necessary, present highways will be devel- 
oped to conform to one of three road categories. 
having two, four, or six lanes, respectively, and 
Varving in width from 7 to 101% meters.’ 


Essential Problems of American Motor-Vehicle 
Transportation 


Writhing across the United States today are 
more than 3 billion miles of rural roads and 
19.000 miles of city streets. More than 50 million 
otor vehicles, of which more than 9 million are 


tr and buses, use these roads. Annually these 
ve s travel 340 billion passenger-miles and 
Jun 154 


carry 130 billion ton-miles of long-range freight. 
This is twice as much traffic as was carried by 
motor vehicles 15 years ago, and the traffic is in- 
creasing steadily at a rate that will double the pres- 
ent number in the next 10 to 15 years. One passen- 
ger car for every 3.5 persons and one truck for 
every 18 persons of our population have made us 
a nation of famed automotive abundance. One 
worker out of seven gains his livelihood from some 


branch of automotive transportation.* 


The Toll Road: State’s Solution to the Problem 


State toll-road and superhighway building ac- 
tually got underway in the United States about 
1937. During that year the Pennsylvania General 
Assembly created the Pennsylvania Turnpike Com- 
mission, empowered to build and finance a self- 
liquidating superhighway from Harrisburg to Pitts- 
burgh. 

Nothing short of a diastrophic movement could 
have compared with the record-breaking earth- 
movements that took place between 1938 and 1940. 
Engineers, draftsmen, mechanics, clerical, and other 
technical workers swarmed over the changing face 
of Pennsylvania like eager ants at an exploded 
granary. 

Constituting one of the largest engineering prob- 
lems were the massive Appalachian Mountain 
ridges across the central part of Pennsylvania, 
stretching from New York to Georgia. Around 
2500 feet in altitude, they necessitated the use of 
seven railroad tunnels, the longest of which was 
Sidelong Hill (6782 feet 

It has been significantly asserted: 


The Commission considers the Turnpike as the 


“vardstick” of all superhighway building in the fu- 
ture. Its construction involved every known principl 
of engineering skill. Many new ideas were tested and 
used. If and when the Federal Government decides to 
undertake the construction of a national network of 
superhighways, the Pennsylvania Turnpike will bé 


its first link.® 


Since that all-important turning point in 1937 
turnpike trends have swept the country. Maine 
started the postwar turnpike construction boom 
with a toll highway from Portland into New Hamp- 
shire. Pennsylvania has extended its turnpike from 
Harrisburg to Philadelphia, now traversing the 
length of the state. Other toll roads. expressways 
superhighways, and parkways came into being, 
such as Connecticut’s Merrit and Wilbur Cross 
Parkways, Maine’s Turnpike, New Hampshire's 
lurnpike, New York’s Saw Mill River Parkway, 
and the Hutchinson River Parkway. 

Today, toll roads already in operation, under 


construction, approved oO! proposed, total 6000 





The Pennsylvania Turnpike wending its way through picturesque Bedford County in the heart of the rug 


gheny Mountains. (Pennsylvania Turnpike Commission 


miles and involve 26 states: Colorado, Connecticut, 
Florida, Georgia, Illinois, Indiana, Iowa, Kansas, 
Kentucky, Maine, Maryland, Massachusetts, Mis- 
sourl, New Hampshire, New Jersey, New York, 
North Carolina, Ohio, Oklahoma, Pennsylvania, 
‘Tennessee, ‘Texas, Virginia, Washington, West Vir- 
ginia, and Wisconsin.’ 

In nine states, individuals or agencies already 
have authority to build toll roads at will. In some, 


a highway department legally can designate toll 


routes as it pleases. In others, only the governor’s 


approval is needed. 
Major Developments in State Toll Roads 
New Jersey Turnpike. 


corridor between New York, New England, and 
the South. Through the most congested areas in 
the world, it has finished building a 250 million 
dollar modern speedway, which stretches for 118 
miles, from the western approach to the George 
Washington Bridge on the Hudson to the eastern 
end of the Delaware Memorial Bridge at Wilming- 
ton. Maximum grades are no more than 3 percent, 
and the curves are wide, easy sweeps. There are 


New Jersey serves as a 


no stop lights, no crossings, no left turns o1 
road. ‘Traffic moves over this speedway at an a 
age of 60 miles per hour. The full-length tol 
$1.75 for passenger cars, with a minimum of $4. 
for trucks. Seventeen interchanges (entrance- 
points) allow local, as well as through, traffi 
use the new road.!"! 

New York State Thruway. The New York St 
Thruway, now being constructed, is the longest 
the nation’s ever-growing family of limited-acces 
toll highways.’* It will span the Empire State we: 
ward from Albany to Buffalo and beyond to t 
Pennsylvania border, and from Albany southw 
to New York, a total distance of 500 miles. Bar 
unforeseen events or further shortages of steel. 
New York-to-Buffalo route is scheduled fo 
pletion late in 1954. 

Originally conceived as a free road, the 
facility to be paid for through the sale of 
use! 
structed as a toll facility of the interchan 
New York-registered passenyt 
cars will have an annual permit allowing un 


permits, the Thruway is now bei 
with variations. 


use of the roadway without additional fees 
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iperhighway. Ohio has raised 326 mil- 

in bonds from United States investors 

the building of a 241-mile superhighway 

tate, from the western terminus of the 

nia Turnpike to the Indiana _ border.’ 

j-mile Philadelphia by-pass links them, 

io Turnpike will provide a superhighway 
nabline motorists to drive from Hartford. 

ticut, as far as Indiana, at high speeds, with 

| stops and no traffic lights. When additional 

New England toll roads are completed, interlinked 
reach from Portland, Maine, to 


highwavs_ will 


Chesapeake Bay and Washington, D.C. 


Other Significant State Developments 


Indiana plans for a 150-mile toll superhighway 
across the northern part of the state—an impor- 
tant link in a chain of toll turnpikes carrying traffic 
hetween New York and Chicago. Construction is 
scheduled to begin early in 1954. 

Kentucky is making surveys for a 22-million-dol- 
lar highway from Louisville to Elizabethtown, with 
plans for ultimate extension to Nashville. 

Maine hopes to project a 60-mile extension from 
Portland north to Augusta. 

Massachusetts is preparing for an east-west cross- 
tate toll highway expected to cost approximately 
20 million dollars. 

Wisconsin has submitted a bill for a 175-million- 
lollar toll road across the state to speed traffic be- 
tween Chicago and the Twin Cities. 

Alabama proposes a 100-million-dollar toll high- 
vay trom Decatur through Birmingham to Mobile. 

Colorado’s new Denver-Boulder toll road has 
been traversed by more than 2 million 
ince its completion. The state is now preparing 


vehicles 


egislation to finance a toll highway tunnel at one 
more sites under the Continental Divide. 
Florida plans a north-south tollway running 
through central Florida, a distance of 362 miles. 
New Hampshire is thinking in terms of a 40- 
million-dollar toll superhighway for the central and 
eastern part of the state. The plan would provide 
!0-mile highway from the Massachusetts 
border to Concord and an extension of the present 
New Hampshire Turnpike from Portsmouth to 


Roe ( ste! 


LO] a 


Is the Toll Road the Answer to Our 
Highway Needs? 
iose ubiquitous personages, the tax collectors, 
iking over our travel facilities. Nine states, 
y in the East and Midwest, already are grab- 
coins from motorists. Seventeen others have 
roved or proposed pay-as-you-ride highways.” 


1954 


one of three major spans on the 


Ihe public and the victimized motorists overlook 
the fact that they have already paid in advance for 
The Federal Bu 


Roads claims that states have used 


toll roads through gasoline taxes 
Public 


3 billion dollars of motorists’ taxes for other pur- 


reau of 


poses as far from road building as the mind can 
imagine 

In 1951, out of every dollar that poured into 
state treasuries in the highway-use taxes, only 53 
cents went for administration and tax collection 
costs, to state highway police, and for payments to 
holders of highway bonds. Yet in that year, states 
diverted 266,771,000 dollars to other purposes.’ 

Suilding a toll road is not like building a free 
road. Often, it is 


sider the financing. Instead of paying for the roads 


} or 4+ times costlier. First, con 
out of their own treasuries, the states borrow the 
money. To attract investors, they pay high interest 
rates free of tax, thus making the mass of taxpayers 
carry the burdens. Second, toll roads are more ex 
pensive to build, since they call for the building of 
costly overpasses to prevent free access to them 
Third, hundreds of employees must be hired to 
man toll booths day and night 

Che toll road essentiaily is designed to provide 
rapid highway transit for through or long-haul 
traffic, but most of the nation’s traffic is short-haul 


The imposing Susquehanna River bridge at Harrisburg, 
327-mile Pennsylvania 


Turnpike System. (Pennsylvania Turnpike Commission 





TaBL_e 1. Speed limits compared with traffic death 
rates in several states 


1950 traffic 
death rates per 
100,000,000 
vehicle miles 


Speed limit 


No. states ° 
mi/hr 


40 

15 

50 

55 

60 and over 
No limit fixed 


Paste 2. Accident-death chances at various speeds. 


But if an accident 
occurs, the chances 
of someone being 


killed are 


At a constant 
speed of 
(mi/hr) 


One can drive 
400 mi in 


8 hr, 54 min 1 in 16 
7 hr, 18 min 1 in 12 
hr, 10 min lin 6 


in nature. Origin-and-destination surveys made at 
cities of various population groups show that, on 
the average, 95 percent of the traffic approaching 
a city of more than 500,000 population is bound 
into, and not beyond, the city, and nearly 20 per- 
cent is bound into the central business district of 
the city. Even at much smaller cities, those of 
25,000 to 50,000 population for example, an aver- 
age of about 80 percent of the traffic has its des- 
tination in the city, and in this case about one- 
third is destined for the central business district. 

Solution of the traffic problem can lie only in 
an enlargement of the capacity of the city arteries 
themselves. Toll roads make no provisions for such 
problems in metropolitan districts. Free roads, on 
the other hand, would permit unlimited access of 
urban traffic to main thoroughfares. 

Traffic studies along the New Jersey Turnpike 
further document failure of the toll road to elimi- 
nate traffic congestion on parallel routes where con- 
gestion was most serious. On U.S. highway 1 in 
Newark, during 1951 there were 86,600 vehicles 
per average annual day.’* Now with the Turnpike 
parallel and about 1% mile away, there are still 
73,000 cars daily. Based on other volume increases 
in the area, a normal growth increase of 4400 cars 
per average day can be expected. In 2 or 3 years, 
highway 1 will probably be as congested as it was 
in 1951 through this area. 


Superhighways Have Poor Accident Record 


Superhighways, built to eliminate most driving 
hazards, have created hazards of their own. Chief 
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among these is speed. Still the number 
on all roads, it is an even greater mena 
superhighway. Without traffic lights, . 
sharp curves, or steep grades, the motorist 
along at a rate he has never dared befor: 
of an accident caused by speed are, therefi 
creater.?° 

The much-heralded 
with a present speed limit of 70 miles per hour, }y 
a death rate of 8.0 per 100 million vehicle mij 
The 70-mile speed limit has proved nothing s 
of legalized murder and suicide. Motorists attempy. 
ing to drive that fast or faster have been respop. 
sible for a great many of the 398 deaths that hed 
occurred on the pike since it was opened in (p. 
tober, 1940. In 1952, 83 persons lost their lives , 
the pike, an increase of 17 over the previous year 
death toll.?® 

The New Jersey Turnpike, with a speed limit, 
60 miles per hour, has a death rate of 6.5. Ney 
York State, with a legal speed limit of 50 miles per 
hour on its state highways, has a death rate of 6 
On the Long Island parkways, where the speed 
limit is 35 miles per hour in Brooklyn and Quee 
and 40 miles in Nassau and Suffolk Counties, 1 
death rate is one person per 100 million vehi 


Pennsylvania Turnp} 


miles.*7 

The New York Good Roads Association has 
piled the data in Table 1.7®° The lesson is obvi 
Additional ramifications are shown in Table 
The uiteresting data were prepared by the Na- 
tional Safety Council."? 

A second danger that faces the motorist on t! 
superhighway is “high-speed hypnosis,”—a trance: 
like state induced by mile after mile of effortles 
driving. In its acute stage, it may become act 
dozing. In its more insidious form, it is a tempo! 
loss of alertness. 

A third hazard is that speed increases the dan: 
of accidents caused by the weather, mechani 
failures, and the unpredictable notions of ot! 
drivers. Most of us simply are not constru 
that we can come from months of driving at speec 
of from 25 to 55 miles per hour and then sudde 
drive at upward of 70 withcut greatly increas 


ted § 


the danger of accidents. 


Need for a National System 
Past mistakes of main road location, b 
and neglect are understandable, but their con 


quences today emphasize the need for designatin: 
and preferentially improving a national 
Modern traffic obviously calls for larger and 1 
national over-all strategic planning. Consi 
figures for vehicle registrations during 1950 ; 


vst] 


no 
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idden! 


reasing 


those of 1945. Increases of nearly 60 
re registered in 1950, at which point 

, vehicles were registered in the United 

s growth is only an index to the number 
road-miles covered by vehicles today in the na- 
| ch calls for greater Autobahns than ever 
ther in time of national crisis or during 


United States has no really modern high- 
operation and certainly has no valuable 
ichway from the East Coast to the West Coast in 
e of war. There is no provision for the conver- 


me 
Ill 


ion of major highways into military supply or re- 
nforcement channels if the need arises. Neither is 
ere a plan in operation that could convert our 
hichways into landing fields for fighter planes to 
trenghten our defense in key regions during time 
/war. In the event of an atomic attack, there are 
o facilities for moving masses of people or mili- 
tary supplies out of congested areas. This is not to 
mention the inadequacies of our transportation 
to meet the needs of everyday travel. 
for the 


system 


most 


The 


American highway construction, 


has followed a system of jerrybuilding. 


y tT 
part, 


pattern has developed largely from local needs and 
has evolved successively from the buffalo trail and 


the Conestoga road to the turnpike and military 
jwad, and finally to the superhighway with no eye 


toward the solution of the main national problem. 


(hese old roads cannot be reconstructed to handle 


the flow of modern traffic. To date, the superhigh- 


iy is only a coarse net to connect the nodal points 
a national system. The need is for a network of 


national turnpikes with four or five big channels 


tretchine from the East Coast to the West Coast. 


traversable under all weather conditions and con- 


‘cting key regional centers. 
Obviously, this proposal calls for a revamping 
financing, which presents many com- 


ex facets. The individual vehicle owner has been 


highway 


ixed via license plates, gasoline prices, driver's 
censes, insurance, and tolls. Have these taxes paid 

right kind of highways? Can individual 
size and 


with their great differences in 


maintain equally the types of highways 


needed to solve our traffic problems? In connection 


with the toll roads, is the charge for highwav use 
proportionate to the extent of the user’s benefit 
from it? Have toll with proper 
safeguards to prevent them from being tolled afte1 
the justification for operating them as such has dis- 


roads been built 


continued? This aspect deserves thoughtful evalua- 
tion. Judging from assertions made editorially in 
the Engineering News Record,’® much remains to 
be examined in this respect. 

The answers to these and many other questions 
must be found and put into practice before we can 
expect to solve the innumerable problems facing 


American vehicular transportation today. ‘The cen- 


tral appeal is for a shift in design from the regional 
to the national need. This can be achieved by fed- 


eral visionaries whose horizon is net bounded by 


city-to-city or regional exigencies. 
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BOOK REVIEWS 


Soviet Union. Heinrich Hassman, translated 
Alfred M. Leeston. Princeton, 
1953. xvi+ 173° pp. 


Oil in the 
from the German by 
ae &. 


maps 


Princeton Univ. Press. 


bo ii 
33./0. 


ERE IS a book of interest to all who are concerned 
with the role of raw materials in world politics. 
Part I, “The Basis of the Russian Oil 
fifteen page primer covering the economic geography 
of the U.S.S.R. and the impact of the Soviet economi 
system on the development of natural resources. Here, 


Industry,” is a 


as elsewhere in the volume, events and conditions follow- 
ing the October Revolution are accorded a dispassion- 
ately dead-pan evaluation which gives voice to no parti- 
ality, one way or the other. Part II, “Development of the 
Russian Oil Industry,” opens with a discussion of the 
industry under the czars and traces the history of devel- 
opment of the Azerbaijan (Baku 
ship in production in the decade prior to World War I, 


area to world leader- 


largely under the influence of foreign capital. The ad 
vent of the Soviet regime precipitated a brief occupa 
tion of the Azerbaijan area by foreign troops. The author 
points out that after reestablishment of control and ex- 
propriation of the industry the problems faced by the 
Soviets were dominated by the demonstrated danger of 
reliance on the exposed Baku area and the necessity of 
developing an integrated oil industry without the tech- 
nical assistance formerly supplied by foreign interests. 
These problems were partially satisfied by development 
of interior producing areas (the “Second Baku”) on the 
flanks of the Ural Mountains and by the establishment 
of refining and transportation facilities, geological and 
geophysical and_ technical 
These efforts raised Russian oil production to about 
fifteen percent of the U.S. figure by 1950 but the reade1 


surveys, training centers. 


is unable to estimate the cost to the rest of the Soviet 
economy. 

Part ILI, “The Regions of the Soviet Oil Industry,” is 
devoted to brief sketches of the oil-produc ing areas, with 
numerous maps which, unfortunately, fail to indicate 
the positions of the fields discussed. American oil men 
will note an apparent parallel between the great “Second 
Baku” areas and our own midcontinent districts and will 
consider with envy the huge Asiatic basins between the 
Urals and Sakhalin Island 
seem scarcely to have been scratched by exploratory 
drilling. In Part IV, “Problems of the Russian Oil In- 


dustry.” the author has drawn a skillful contrast between 


which, by our standards, 


the analysis of production figures as applied to a highly 
motorized people living under a free economy and de- 
pendent on highway transportation, and a bureaucrati- 
cally controlled people living in a rigid economic frame 
work which permits no nonproductive use of petroleum 
Nevertheless, it is pointed out that growth of a petro 


chemical industry, continued mechanization of agricul 


ture and the armed forces, and the emergence of motor 
transport combine to lay an increasing responsibility on 


the oil industry. The author raises, but leaves unan- 
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swered, the question of whether the Soviet 
with the help of imports from satellite count: 
tinue to satisfy an expanding demand for pet) 
petroleum products. The answer to this q 
Hassman’s opinion, will be the controlling 
Russian policies toward the oil-rich areas 
Persian Gulf. 

The reader is seldom aware that this book i: 
tion. Further, the translator has brought mi: 
statistics up to date by inclusion of 1952 figur 
added numerous footnotes covering materials t] 
come to light since the original German | 
Chere is little comfort in this volume for thos 
refuge in the belief that the Soviet Union 
the natural nor human resources to establish 


trial sinews of war. 


Department of Geology 
Northwestern University 


A Field Guide to Rocks and Minerals. Fred 
Pough. Boston: Houghton Mifflin, 1953. xv 
Illus. + plates. $3.75. 


HIS attractive pocket book of mineral 
tion promises to win many new devotees 
eralogy. Frederick H. Pough is adequately qua 
write for the amateur, the serious collector, 
uralist, and the beginner in mineralogy. His tr 
and experience were acquired in this country 
Europe at three universities and as curator 
eralogy and Physical Geology, American Museu 
Natural History. This is the first simplified | 
minerals to be extensively illustrated with phot 
254 of them, 72 in gorgeous colors. Most of t! 
photographed from specimens in the collection 
American Museum of Natural History 


mineral descriptions vivid and alive 


and 


The book is divided into two parts. Part | 
of six chapters. Chapter one outlines mineral c 


collecting and testing equipment, reagents and 
ratory supplies. Chapter two is concerned with 


classifications and mineral environments. Chapter th 


describes rock and mineral textures and the 
properties of minerals. Chapter four presents 
crystal systems and concepts of twinning, cryst 
and pseudomorphs. Chapter five gives a chemi 


sification of minerals. Chapter six describes b! 


tests, technics, and a suggested testing proced 


Ii gives the mineral descriptions of some 25! 
likely to c 


a bibliography, and effect 


that the nonspecialist is most 


glossary of terms, 


paper diagrams are included. 

It is possible that the publisher and the edit 
field thei 
this splendid book to carry them a little too fat 


front inside flap of the jacket is printed that | 


guide series have allowed enthus 
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enough to satisfy the demands of both 
and the professional.” The editor's note 
Many new and relatively simple tests are 
bed * The author's statements in his preface 
with this, for he states that “the book is 
” and 






» not a C¢ 


intended as a textbook of mineralogy 
aration “an attempt has been made to sim- 







entification of minerals for the collector and 
much information as possible to help the 
form the habit of observing and testing.” In 
yard to tests he says: “Many observations are in- 
ded which are either original or have been forgotten 


I\ the 






oO vive 





yeginnel 









the half-century since blowpipe and chemical testing 





yere 1D eood repute.” 

\s this is intended to be a practical book, a word of 
ition should be included on attempting to classify 
rocks from colored photographs. Beginning students 
wish to name rock types on the basis of color, such as 


rocks are granites, pink are syenites, and gray 








A ite 
- diorites, but granites may be white, pink, gray, or 


ow brown, as this book mentions, and the only 
‘ct way to classify them is on the basis of mineral 









mposition and texture. 
lhe main contribution of this book lies in the com- 
ind compressing of so much authoritative in- 





piling 
formation and so many stimulating illustrations in so 
all a book. More information on testing minerals 
th ultraviolet light is given than appears in many 
texts on mineralogy, but this is easily understood be- 
of the popular appeal that the method has 
enjoved in museums. Doctor Pough is to be congratu- 
ited on producing a book on minerals that has long 
een needed if one can judge from the phone calls and 
tters that reach a typical geology department re- 

iesting the name of a simple book on minerals. 
Victor T, ALLEN 
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limatic Change. Harlow Shapley, Ed. 
Mass.: Harvard University Press, 1954. xii 
lus. $6.00. 





418 pp 








HY the average conditions of weather will 

change for hundreds of years at a given place 
nm the earth’s surface constitutes one of the mysteries 
that have intrigued scientists ever since it was first estab- 
ished that ice ages and periods of warmth and lush 
growth have left indelible records in the rocks of our 
planet. Living things in the sea, in passing, left behind 
thick deposits of lime and silica, and storehouses of raw 
petroleum chemicals. On land, forests of tree ferns and 
incient relatives of the modern ground pines and horse- 
tail rushes transformed sunlight into the fossil fuel which 
we mine as coal. By way of contrast, there were other 
throughout time, 













periods scattered reologic 
when vast deposits of ice grew year after year to cover 
mi of square miles, to over-ride all but the tallest 
mountain peaks, to sweep all living things before it, and 
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to alter continental topography as no other erosional 


agent 1s capable. 
This book is an 
Boston, during May 
of Arts and Sciences. Climatic 
disciplines, assembled for two days of c¢ 


held in 
the American Academy 


experts, covering many 


outgrowth of conferences 


1935Z, at 


scientific m 


prehensive searchings among current 
theories on world climatology. As Donald H. Menzel, 


Harvard astrophysicist, stated in discussing causes of 


ages, ““‘We have too many theories, almost any 


knowledge and 


the ice 
one of which sounds plausible on the basis of qualitative 
reasoning.” The meetings were exciting at times, with 
all sorts of bizzare ideas tossed into the arena for verbal 
Not all managed to survive in the light of 
sober re-examination o1 crayon of 
Dr. Shapley. 

Think of almost any explanation for the onset of an 


dissec tion. 


under the editorial 


and the chances are it received some consider 


the heat of 


ice age, 
ation. Variations in the sun producing 
weather that was on the whole 


than usual”? Yes, both hypotheses had thei 


“colder than usual” or 


“warmer 
champions. Sunspot cyclists, varying from the familiar 
ll-, 23-, 
there 


and 50-year proponents to those who assert 


thousands of 


Maeneto-hydro 


super-cycles covering many 


vears, have their the 
dynamic theory stands beside the increasing evidence of 
fluctuations in radiation. About the only 
speculations omitted were those of worlds in collision o1 
of polar shifts, supposedly owing to an earth 
ideas containing much 
There can be 


are 
say on record. 


\ isible solar 


“careening 
under the weight of polar ice 
imagination but little evidence 
practically no argument, however, with the thesis used 


by Harry Wexler of the Weather Bureau, that when 
changes result in vast quantities of 


very 


ever climatic the 


earth's water being locked up in cold storage for ages, 
the energy involved or the lack of it is owing to varia 
tions in the amount of solar radiation. Further, as Bar 
bara Bell points out, any satisfactory theory will have 
than 50 degrees 


‘at the 


to account for a change of more 


Fahrenheit at the poles, and only a small changs 
equator, 
Richard Foster Flint presents the geologic evidenc 
measurements on existing glaciers, and geologic stud 
ies of glaciers that have disappeared—to show glacia- 


The 


aggregate 


tion’s periodicity through the ages. part plaved 


tendency to into 


by intersteilar matter, its 
clouds and the effect this has upon the solar constant, is 
considered by Max Krook. Dirk Brouwer and A.J.J. van 
Woerkom of Yale conclude that changes in insolation 
owing to changes in the earth’s orbit or in its axis of 
rotation are insufficient to explain glaciation. 

Carleton Sy, Coon offers one of two essays on the eco 
logical adaptations of living things to climatic variations 
“Climate and Race.” The 
is the work of Paul B 


by commenting on other on 


“Climate and Civilization,” 
Yale biologist. All told, there are 


tors to this volume, including Dr. Shapley who estab 


sears, 


twenty-two contribu 


lishes the essential conditions which must be _ present 


before life is possible ona planet Some of the authors 


write in two or three fields 






The book achieves a purpose for which the director- 
emeritus of Harvard College Observatory has become 
famous. It presents a broad examination of an impor- 
tant scientific question by mass attack from many direc- 
tions, from paleodendrology to celestial mechanics, from 
physiology to astrophysics. For years to come this will 
a weather eye 


be a standard reference book whenever 


a lone-range look, Many of the articles are ob 


takes 


viously directed toward laymen, a few are technical 


masterpieces, 
Herpert B. NicHois 
U.S. Geological Survey 


Washineton, D. ¢ 


framework, to which he then applied his 
and time-wide treatment of population si 
has plotted the numbers of individuals, 
species and their geographical ranges a 
Phe result is a dynamic picture of evoluti: 
biological 


principles are invoked to eX] 


change, lag, and extinction. 
\ proper balance is drawn between the 
of the phenotype and genetic change, in 

pacity for individual variation is recognized 
factor 


hereditary which makes survival pos 


conditions of environmental change. He 


work of Mayr and Rensch in ecological adapta 


. , refers to the long but litthe known rules of 
The Major Features of Evolution. George G. Simpson 
New York: Columbia Univ. Press, 1953. xx 4 


Illus. $7.50. 


and Gloger referring to the relationships o 
34 PP. surface colors of animals to variations in temy 
and light. He is in my opinion too cautious 
reason for the black skin of hairless desert 
like Luckeish that 


verts the harmful portion of the U-V 


N Vhe Major Features of Evolution, completed in 
1951, George Gaylord Simpson extended the creative 
scope of his classic work, Tempo and Mode in Evolu- 
tion, completed in 1942. During the six intervening post- 


man, for has shown melanin 


radiant heat, but this is a small detail. 


war years so much new material had appeared that an impson evaluates the role of genetic drift 


evolutionary process. He straightens out th 


entirely new book was indicated. As both books show, ; 
Simpson has taken a restricted science, long confined contusion about pre- and postadaptation by expla 
within its own boundaries, and revitalized it by applying how ee = indepen an adaptive threshold—a 
to it principles derived from other disciplines, notably at which it Is adaptive to both old and new cond 
biology and its branches, ecology and genetics. Biology in a state of instability. He then introduces the « 
is experimental. By definition paleontology is not. Simp- of quantum evolution by which such_ thresholds 
son gives fossil bones the benefit of experiments on Te hed and crossed. This is but a small fracti 

living organisms. His revelation of some of the natural ideas thrown off, like the reproductive cells of 
rules governing evolutionary change has in turn supplied =" this exciting and original, if difficult, book. Get 


your dictionaries in two alphabets, and you w 
regret the effort. 


biologists with new materials and new ideas, and has 


also guided the thoughts of many physical anthropolo- 


gists who have read Tempo and Mode widely, and who CARLETON 5S. ( 


The 
The 


University Museum 


evenings struggling 
which the 


will no doubt spend many long 


terminology, University of Pennsylvania 


through the muskeg of with 
present work is coated, to reach the pole of original 
Geography in the Twentieth Century. 2nd ed. Grit 


Taylor, Ed. New York: Philosophical Library; | 
Methuen, Illus. +p 


concepts that lie beyond. 
We wish that it were possible to do away with the 


welter of Greek terms, which no Greek would under- don: 


1953. xi+ 661 pp- 


stand. One’s fingers itch to rewrite parts if not all of maps. $8.75. 


this book so that educated laymen as well as average 
OR three decades Griffith 


the brilliant minds in the field of geography 
United States, 
Canada. Whether or not one agreed with hin 


scientists could get through the average chapter with- Taylor has been o1 


out recourse to both Liddell and Scott and Webster's 


Unabridged. Being a truly great book, it deserves a wider and 


in Australia, then in the 
audience than the few who will really undertsand it and 


the far wider circle of academic sycophants who will pre- always provocative. Taylor's interests are bri 


tend such comprehension in foggy realization of its sig- geological background prompts him to start eac! 


nificance. For Simpson is by the same token a coordina- Scape study with the pre-Cambvian, and his anth 


tor of scientific fields the few men living who — logical concern leads him from geography int 


can leap the wall of entrenched disciplines 


one of 
and an theories. A score of volumes have come from his p 


originator of ideas, causing science to move rapidly by Geography in the Twentieth Century is a symposiu 


saltation, and detonating explosive evolution in scientific by twenty-two authors in five countries. Taylor 


thought. contributed six chapters in which he makes very « 
As coordinator, he faced the task of equating what 
different men mean by the term species. Some use be- 


havioral criteria, such as interbreeding; others rely en- 


his concepts as to the importance of environment 
fact “ 
those geographers who is to some extent tarred \ 


he is himself quite willing to be classed as 

h +} 
tirely on dead anatomy; still others work on a personal, determinist brush.” In the preface, Taylor writes 
hard work and good raphy may be described as the discussion of thi 


of patterns of distribution.” Not all of the cont: 


intuitive, or aesthetic level. By 


judgment he has hammered these three into a common 
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losophy, but his various chapters keep the 
| the track as he sees it. 
ers are devoted to the evaluation of geog 













































une ce 
” shy and its philosophical base. Ten more deal with 
Sieben ts . ; nvironment as a factor in human affairs. Then 
Plain y dozen chapters on special fields suc h as political 
d cultural geography and cartography. Much of the 
idapr tel ‘practical” in that it relates geography to 
Vhich 4 nd planning, exploration, or government services. 
l as i evel | chapters consider the evolution of geography in 
sible und rope. Others survey the development of meteorology 
Invokes d climatology. Settlement is considered in several 
ptation s from the arctic to the tropics. 
Bergn (ne chapter by Taylor is devoted to “Geopolitics 
t sizes andi yd Geopacifies,” two words which stand in some 
“M perature cithesis. The latter is “an attempt to base the teach- 
about the of freedom and humanity upon real geographical 
anima MR deductions. . . . It shows for instance, from a_ study 
lanin the World Plan, where the leading nations must 
trum st It explains the realities of climatology with 
view to aiding the World to improve the better por- 
Ut in ins of the World first; instead of encouraging wasted 
© Current -fforts whereby folk are urged to develop difficult ter- 
‘xplair ‘ins. When easier lands are available near at hand.” 
2p Geographers may properly recommend this volume 
ondit their colleagues as presenting one approach to geog- 
reas: phy in the midcentury. For a fuller and perhaps more 
volds epresentative survey, Geography in the Twentieth 
ihe should be matched against American Geog- 
t cod phy, Inventory and Prospect, published by the Associa- 
Get m of American Geographers to mark their fiftieth 
will nniversary in 1954, 
(GEORGE B. CRESSEY 
S. Maxwell Professor of Ge ography 
ue University 
Gi m Fish to Philosopher. Homer W. Smith. Boston: 
v: | Little, Brown and Co., 1953. 264 pp. Illus. $4.00. 
as HE history of the earth and the history of life 
are as a die and a mold.” Both the history of the 
. irth and the mechanism of evolution are lucidly 
—_ sketched in a fast-moving style that even the nomen- 
ater re of paleontology fails to hamper. One glimpses: 
Lie tt lomerular kidney as a release from the water- 
d; roofing armour of the Devonian fishes; the loss of 
1, slomeruli by many fish permanently resident in the sea 
bas tically a dry place for fish) ; the “ingenious” urea 
ie tention device of elasmobranchs for osmotically hold- 
iter in their tissues; the control of kidney filtra- 
‘ * in rate and skin permeability tried by the Amphibia; 
eg the significance of the elaboration of uric acid by birds 
and reptiles for their ability to live on land; how each 
. netabolic device to increase the range of conditions an 
a can tolerate brings with it modifications of the 
4 reproduction to protect eggs and embryos from condi- 
” the adults can endure; for example, the shelled 





sharks, the aquatic larvae of Amphibia, the in- 
ention of the amnion (private pond) and feeding mem- 
'v reptiles, birds, and mammals. Finally, the evo- 






1954 





lutionary accident of high blood pressure accompanying 


kid 


190 quarts per day 


the warm blooded habitus of mammals increased 


ney filtration rates enormously 
and developed tubular reabsorption to the point where 
huge amounts of blood are treated (40 times as much as 
goes to most organs of comparable size producing 
an extremely sensitive regulation device which, by im- 
plication, iS responsible for the speed and precision of 
mammalian nerves and muscles. 

Because Dr. Smith feels that consciousness is one as 
pect of the play of patterns of action through a nervous 
system adapted essentially to the control of bodily move 
ment, it follows that the sensitivity of the kidney as a 
regulatory device is directly responsible for the “inten 
sity’ of human consciousness and thereby for his self 
consciousness and status as a philosopher. 

The removal of much of the technical discussion to 
the bibliography has greatly added to the readability 
of the book, and classes should find it easy to use as a 
gateway to some of zoology’s most pressing problems. 

It would have been desirable to see some account in 
and others) of 


the 


cluded of the sensory-motor activities 
the brain which are altered by changes in some of 
blood constituents regulated by the kidney. Nevertheless, 
in a field so broad, so boldly sketched, some points of 
disagreement will occur to every reader, but whatevet 


they may be, the author has earned once more our warm 


appreciation for the production of a work of that syn 


thesising nature which has not been too common. in 


American literature 


scientific 
W. B. STrautworrHy 

Mount Allison University 

Sacki ille, N. B. 


The Achievement Motive. David C. McClelland et al. 
New York: Appleton-Century-Crofts, 1953. xxii 
584 pp. Illus. plates. $6.00, 

HIS report of a five-year study by four of the 


younger generation of psychologists furnishes an 
interesting example of research under way: theories 
remain theories, and experimental procedures as well as 
empirical results are recognized as calling for continu- 
ous reappraisal. Here is not final settlement of questions, 
no ultimates. But here is a refreshing presentation of 
prolonged inquiry in which theoretical speculations 
and experimental findings interpenetrate and interstim- 
ulate, as the investigators press on in theit quest. 

[he general problem is, can we number among the 
human motives the “‘seek- 
ing to achieve’? A rather prolonged theoretical consid 
eration of the the 


experimenal studies. On its own account, this motiva- 


in the technical sense, now 


concept of motivation introduces 


tion theory is profitable reading for the psychologist 
who would keep abreast in this area. 
rhe experimental work was directed at the problem 


whether a person’s motive “to achieve” can be brought 


to light in his fantasies, and can be measured in its 


strength. The procedure was an adaptation of Murray’s 


\pperception Test, and as a form of 


pro 


Thematic 


9] 






jective technic, it may be expected to bring to light 
motives that are operating in the subject's free thinking 
fantasy). A picture was shown student subjects on a 
creen, and they were instructed to write a short story 
about it. Then to what extent did the characters in the 
imagined story reveal motives to achieve? Were they 
engaged competitively? Were they striving toward some 
standard of good performance? Further analysis was 
directed by such questions as: Do the characters seem 
consciously aware of a drive to achieve? Do they seem 
to be expecting to succeed or to fail? Are they experi- 
encing positive or negative emotions in connection with 
their work? The positive counts on these and like de- 
tails were totalled to produce the “achievement score.” 

The investigators introduced variations in the students’ 
set or “mental condition” before showing the pictures, 
to see whether resulting variations in the achievement 
motive would appear. Giving the subjects preliminary 
exercises on puzzles and other simple tests, the ad- 
ministrator might proceed in an utterly casual and in- 
different manner, or in a purposive urgent way he 
might mention intelligence and leadership qualities as 
being tested. Or again, by presenting carefully selected 
low or high norms by which their own test results were 
to be compared, he might encourage their feelings of 
success or of failure. Then were presented the pictures 
for the test of achievement motivation. The authors ob- 
tained achievement scores which did vary differentially 
with differences in the preconditions. The detailed find- 
ings have no room here. Suffice it to say that the authors 
seem to have made good their case for the “achieve- 
ment-motive” as an identifiable human motive that can 
be measured in its intensity. 

Joun F. Dasureri 

Department of Psychology 
The University of North Carolina 


Communication and Persuasion. Carl I. Hovland, 
Irving L. Janis, and Harold H. Kelley. New Haven: 
Yale Univ. Press, 1953. xii + 315 pp. $4.50. 


EOPLE have been talking for tens of thousands of 
years, and reading and writing in gradually in- 
creasing numbers for three or four thousand. Yet only 
in the last decade has any appreciable attention been 
paid to making communication other than haphazard, 
except possibly for courses in public speaking founded 
on almost no research and some equally commonsense 
work on propaganda. 
The authors have approached persuasion from two 


main premises: research and motivation. The first needs 


no comment. The second does require a bit of explana- 
tion. To quote: “We assume that acceptance (of a new 
opinion) is contingent upon incentives, and that in 
order to change an opinion it is necessary to create a 
greater incentive for making the new implicit response 
than for making the old one.” Thus, an opinion can be 
established, or changed, only if the listener or reader 
can be made to want to accept the new thought, or if 
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it is more to his advantage to change than 
to hold the old opinion. 

The book is divided into four main secti 
municator; Content of the communication 
predispositions; and Responses: overt expres 
new opinion, and retention of opinion char 

The type of approach used in experime 
field will be of interest to readers of Th, 
Monthly, because most AAAS members. ars 
where reduction to a few or even single ya) 
more attainable than it is in social psychol 
the situation is one person attempting to 
another, experiments are more difficult to con 
control and results must be quoted as trends 
bilities rather than certainties. An interesting 
was a measure of audience judgment of fai: 
justification of the supposed authors’ opini: 
identical statements presented to one group 
to a “high credibility” source such as a medic 
and to a second group purportedly by such a | 
as a movie gossip columnist. 

What to me is a conspicuous omission is no refer 
at all to the many studies on readability. Not 
mention is made of Flesch or others who haves 
in this area of communication. Perhaps I a: 
this greater importance than it deserves, for two | 
reasons: it is the field under the heading of c 
cation with which I was most familiar befor 
the present book, and while engaged in industry 
vitally concerned with preparation of manuals 
had to be interesting to and understandable { 
ployees with an average of six grades of educati 
authors must have decided against including tl 
in keeping with their purpose of analyzing techi 


persuasion, and chosen not to include such measures 
average length of word and length of sentence. Bu 


seems hardly possible that a whole volume could 


failed to make one single reference to this well-w 

on research area. Apart from this omission, it is my 

ion that Hovland, Janis, and Kelley have done a fin 

of organizing, summarizing, and evaluating a new 
Ricuarp W. Eh 

Department of Psychology 

Florida State University 


Psychologie. Grundlagen, Ergebnisse und Problet 


Forschung. Georg Anschiitz. Hamburg, Ger 


Richard Meiner, 1953. xv +587 pp. DM 42 


HIS is an encyclopedic work belonging t 

almost extinct species of classic Handb 
Comprising about 3000 references and a list of 
with indication of birth and death data) fill 
closely printed pages, Anschiitz’s treatise gives a 
mental inventory of the achievements of Eu 
psychology, and does not neglect the results of Am: 
psychological science. So far as I am able to asc« 
no field of general or special psychology remai: 
covered. Whether one seeks for information on m 


in psy hology, gestalt psychology, color vision, em 
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exes, freedom of will, mescaline, constitu- 





s, schizophrenia, parapsychology, or any 
me will not be disappointed in finding data 
and the 
enormous 





k done, the authors concerned, 
blems involved. It appears that this 

well organized and presented with absolute 
the 







In any such one-man show, covering 
vast scientific realm, sins of omission and 
can be detected, and the American reader 
n some names or will find the emphasis placed 
, way different from that which he is accustomed 
ild prefer. He will, however, be more than 
on Conti- 








sated by the wealth of 
| authors, whose work is scarcely accessible or 
would take a lifetime to find out. As an indispensable 
work, the book will find its well-deserved 
the shelf of the psychologist and the worker 





information 








reference 






ce or 


related fields. 







L. von BERTALANFFY 
of Biology, Faculty of Medicine 
of Ottawa, Canada 
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Readings in the Philosophy of Science. Herbert Feig| 
ind May Brodbeck, Eds. New York: Appleton-Cen- 
1953. 811 pp. $6.00. 






tury-Crofts, IX 







ROM the Preface, I note that “An adequate text- 
book in the Philosophy of the Sciences is badly 
eeded but could hardly be written by a single scholar 
lhe subject is vast, difficult, and undergoing rapid de- 
lopment. We have attempted to assemble some valu- 
ble material which, in the hands of able teachers and 
students, could serve as at least a ‘first approximation’ 
» a good and up-to-date text.” I believe the editors 
ave very ably accomplished what they have attempted 
do. It will, indeed, take an able teacher to guide th 
scientist through the selections in the Readings 

n the Philosophy of Science, for they are not easy read- 
lhis is through no fault of the editors, for the sub- 

ect is a difficult one and it is made especially so because 
this field is likely to be burdened by the ponderous lan- 

















suage and complex form that characterizes most pro- 
fessional philosophy. Some selections seemed to me to 
especially clearly written, even sparkling. For exam- 





le, as a biologist, I found the discussion of teleological 
lanation by Nagel and that on the philosophy of 
life by Schlick to be vigorous treatments of a 
ibject which is usually badly handled. I found it very 
oring to read a few of the essays; perhaps other readers, 
ess bound to reality, would find these passages inter- 

None of the book is so difficult that the student 
will be seriously handicapped by a lack of background 
sophy although I recommend that students pre- 
hemselves by attaining the level of sophistication 











equivalent to mastery of a semester course in philosophy 





: : 
he thematical treatment and symbolism in a few of 








ul ections does not (with but one exception) handi 
student who remembers something of his high 

ilge bra. 
the Readings are organized into eight sections: 1, Th 
Nat of the Scientific Method, selections by Pap, 


954 














sridgman, Carnap, Reichenback, and Bermann and 
Spence; IJ, Philosophy of the Formal Sciences, sele« 

tions by Carnap, Cohen Nagel, and Hempel; 
III, Space, Time, and Relativity, selections by Mach, 
Poincare, Schlick, Einstein, Rank; 
IV, The Logic of Scientific Explanation and Theory 
Construction, selections by Duhen, Einstein, Bergmann, 
Campbell, Carnap, Hempel and Oppenheim, Kneale, 
Beck, and Feigl; V, Determinism, Indeter 
minism, and Probability, Russell, Feigl, 
Nagel, Carnap, Reichenback and Bergmann; VI, Phil- 
osophical Problems of Biology and Psychology, selec 

tions by Schlick, Nagel, Madden, Spence, Skinner, 
MacCorquodale and Meihl, Feigl, and 
Meehl; VII, Philosophy of the Social Sciences, selec 
tions by Cohen, Passmore, Abel, Nagel, Hook, Zilsel, 
Watkins, and Lange; VIII, Epilogue, selections by Wig- 


Einstein. There is a classified 


and 


Reichenback, and 


Causality, 


selec tions by 


Bergmann 


ner, Grunnbaum, and 
bibliography of about five hundred titles; there is a 
name index and a subject index. 

In my opinion the book will be extremely useful to 
serious students of the philosophy of science. It will be 
interesting to some Ph.D. candidates in science, but a 
condensation and simplification is still needed for the 
average science student and for all but the exceptional 
course in the philosophy of science 

RatpH BUCHSBAUM 


Department of Biological Sciences 
The University of Pittsburgh 


Standard Methods of Clinical Chemistry, Vol. 1 
Miriam Reimer. Ed. New York: Academic Press, 


pp., $3.50. 


1953. xi+ 142 


chemistry is a specialized branch of 


LINICAL 


chemistry, comparatively somewhat 


young and 
loosely defined. It comprises segments of biological and 


analytical chemistry and of human pathology, particu 
larly hematology. Its objective is to provide the medical 
diagnostician with chemical and quasi-chemical data 
on the composition of the tissues and excretory products 
of his patients. Partly on the basis of such data the 
physician determines the nature of the disease and the 
degree of its intrusion, upon the thera- 
peutic measures to be insituted. During therapy, clinical 


and decides 


chemical data are of continuing importance, and play 


a monitoring role. 


This book is the first volume of a series designed to 


instruct chemists and technicians working in clinical 
laboratories in the details of the specific laboratory 
operations that they are called upon to perform 
Methods for nineteen determinations important in 
blood chemistry are described: amviase; bilirubin; cal 
cium; carbon dioxide (titrimetri carbon dioxide 
Van Slvke chloride; cholesterol: creatinine rlucose 
Folin-Wu glucose ( Nelson-Somogyi lipase; phos 
phatase; phosphate; total protein, albumin, and globulin 
prothrombin time; sodium and potassium (flame pho 
tometry ); thymol turbidity; urea nitrogen; and uric acid 

An introduction gives essential instructions for the 






collection and handling of blood samples, and for the 
use of modern photometers. Each method includes a 
brief discussion of the pertinent chemical principles 
as well as the biochemical significance of the test, an 
indication of the normal range of the quantity measured 
in the healthy human and of the clinical significance 
of deviations therefrom. Each method in this volume 
was originally suggested to the editor by a member of 
the American Association of Clinical Chemists, and, 
before final acceptance, was checked in the laboratory 
of at least one other member. In general, the methods 
do not purport to be new or original, at least in princi- 
ple, but are based upon procedures previously published. 
This compilation seems adequate for the purpose 
intended: to provide clinical chemists with a practical 
laboratory guide. It will not of course take the place 
of fundamental texts in analytical chemistry and _bio- 
chemistry. To me, an analytical chemist, one criticism 
seems warranted: there is no systematic specification of 
the purity of the reagents prescribed. Much effort has 
been expended by the American Chemical Society Com- 
mittee on Analytical Reagents, and by the compilers 
of the United States Pharmacopoeia and the National 
Formulary, in specifying impurity limits for most im- 
portant reagents, including a large proportion of these 
in the book under review. These U.S.P. and N.F. 
reagents are legally required to be used in the control 
testing of drugs for purity. It is surprising that the 
editor of this volume has not taken advantage of these 
standards in the equally important clinical chemistry 
field where a substandard reagent might produce in- 
correct results and lead to a false diagnosis. It is not 
sufficient to specify that a reagent shall be “C.P.” 
Chemically Pure), a term that never had any real 
meaning and which is rapidly becoming obsolete. 
Beverty L. CLARKE 
Chemical Control Division 
Merck & Gi Inc. 


Plane Trigonometry. Paul R. Rider. New York: Mac- 
millan, 1953. viil+ 180 pp. Illus. $3.00. 


HIS compact and nicely printed little volume was 
prepared by using appropriate chapters selected 
from the same author’s First-Year Mathematics for 
Colleges. The preface states that the book is intended 
“to provide a complete and thorough course in plane 
trigonometry for students in colleges and schools of 
engineering.” Other statements in the preface indicate, 
however, that the author is particularly concerned with 
the needs of poorly prepared students who will, by solv- 
ing triangles, develop “not merely confidence but the 
courage to continue.” Such students may think well of 
this text and for them it has some attractive features. 
Illustrative examples are worked out rather care- 
fully, with attention paid to the organization of com- 
putational work, and a large number of problems are 
viven (with the usual answers to odd-numbered ones 
There is a discussion of significant figures in what the 
author calls “approximate numbers.” Nineteen pages 
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are devoted to logarithms, with the empl 
base ten and on computation. The ambigi 
the solution of triangles is explained in 

and the principal values of the inverse fu 
shown on graphs. 

For a competent student, however, the bo 
grave defects that it is quite unsatisfactory as 
tion for even a first course in the calculus. | 
are frequently relegated to subordinate claus 
are given at all, and it is not until Chapt 
radian (or any other) measure of an angle is 
The treatment of a general angle in Chapt 
not serve as a satisfactory foundation for thi 
tion of polar coordinates which, in fact, are 
tioned explicitly. Perhaps the most serious 
the book is the absence of any emphasis on tl 
metric functions as establishing functional re! 
between numbers. Indeed, when the sine 
curves are finally drawn in Chapter 10, the plat 
129) have been interchanged and the curves ar 
labeled! There are many places where a mathen 
sensitive to precision of language will wince 
ample, the speed of a point on the circumfer 
a wheel is called (page 118) its linear velocity 

Despite the author’s reputation as a writer 0 
organized textbooks, one is regretfully forced 
clude that this book does not raise the already low 
of excellence of the many trigonometries now 

WALLACE Given 
New York Cit) 


Elementary Quantitative Analysis. Ralph L. Van 
sem and Homer C. Imes. New York: McGraw 
1953. xiii + 383 pp. $4.50. 


HIS textbook is designed for use in a one-\ 

course in elementary quantitative analysis. | 
organization of this book is unusual in that it is divi 
into four sections, namely, Principles, Calculations, ! 
periments, and Laboratory Techniques. In ordet 
keep repetition in the experimental section mini 
there are a considerable number of footnotes and | 
cross references in this section. 

The Principles section is rather elementary and 
the material in a classical manner. Little attentio! 
paid to newer developments in the field of analy! 
chemistry. The organization of the subject matt 
this section is good, with the possible exception 


chapter where separation or isolation, standard 


tions, standardizations, indicators, instrumental n 
of analysis, and the fundamental theory of colorinet 
methods are mentioned or discussed. 

The second section, forty-one pages on calet 
in quantitative analysis, should be particularly 
to students taking their first course in this subject. 1! 
are many numerical solutions to problems and ea: 
ot problem IS followed by “au section ot questh 
problems— half of them with answers, 

The experimental section is divided into 
units and contains a total of fifty-seven sepat 
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he objective, introduction (essential theory 


ry involved), procedure, and method for 






ulations are given for each experiment. 
ide choice of experiments so that the needs 
st any elementary course can be met by selecting 







proper laboratory exercises. 

rhe last section, Laboratory Te hnique, describes the 
ind care of quantitative equipment and the 
laboratory. 







MUSES, If erations used in an analytical 


location of this section after the experimental part 
ertainly a debatable point. 

[he book is written clearly and very few typographi- 
were noted. It should be useful where a one- 
course in analytical chemistry is the maximum 
int of training that the student is expected to have. 


CLARK E. BricKER 
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vation for Medical Education in the Liberal Arts 
College. Aura E. Severinghaus, Harry J. Carman, 
| William E. Cadbury, New York: McGraw-Hill, 
153. 400 pp. $4.50. 













HIS is a carefully critical report on a subject of 
importance—the oppor- 
American 





educational 


Increasing 





ties available to an student before he 





ters medical school. 
Quite obviously the authors believe that the natures 






| the qualities of the students admitted to medical 





ol, as well as the curriculum and experience they 
t there, will determine the kind of doctors we shall 
ve soon, Furthermore, they believe that the doctor 






eds a good general education as well as professional 
»f this conclusion and its nu- 





ning. The exposition 
erous corollaries derives from a laborious and detailed 
dy of one hundred fifteen liberal arts colleges taken 
ya sample. The results of this sampling and the dis- 







‘ diy di 





lions. EN 





sion Of the present state of education in our colleges 


rdet 
nd universtiies are set forth earnestly and fully with- 





ini 





it fault finding or evasiveness, and in language that is 
lear and deliberate. The American college receives 
thorough attention in point of its relation to sub- 
quent professional training that this report would de- 
ive reading by teachers in other professional schools. 
an attitude 





id Mal 








d COVETS 





ntiol 





] 
Alvi 





utter [he report is sober, judicious, and kindly 





hat probably answers in its patient realism another 





lipression it conveys, namely, that in point of education 





\mericans treat our infants as though they were 





crown up and our college students as though they were 
tants. If, in response to our changing position in the 






‘orld, we could prepare our surveys of American edu- 





duon from an international, as well as an interstate 





nt t view, we would see the two facts that make 
in the field of higher 





ort desirable and timely: 






ducation throughout the world the American Liberal 
\rts College is the exception not the rule: and the 
\me medical schools in their complete control of 





nt policies and their limitation of numbers ad 





4 





mitted to classes well below the number of applicants 


are exploring fields not familiar to most medical 


schools elsewhere in the world 
Chis report encourages those who think that reflection 


upon the kinds of students who are exposed to the medi 


cal curriculum may be as valuable a consideration as 
the kind of curriculum to which “the student,” that non 
existent generic abstraction, is exposed 

ALAN GREGG 
Big Sur, California 
Scientific American Reader. New York: Simon & 


Schuster, 1953. xiv 626 pp. Illus. $6.00 


IT us assume that it is desirable to have informa 
tion concerning science—what it is and what it 
is doing—as widely spread as_ possible How can this 
aim be accomplished, in view of the prevailing attituds 


among nonscientists that science is too difficult for the 


understand? Clearly one approach 


average person to 


would be an attempt to dispel the fears of science by 
presenting expositions of the accomplishments and cur 
community in such a 


them 


rent the scientifi wal 


that any intelligent Lhe 
Scientific American Reader represents an effort in this 


efforts ot 


reader can understand 


direction. 
When thev begin to read this extensive volume, even 


the range of topics cov 


scientists become laymen, for 


ered is too sweeping for any scientist to claim profes 
with in the 


sional competence in all the fields dealt 
fifty-seven articles that make up the twelve “Parts” of 
Reader. The articles are all reprints (with slight 


the 


modifications in some cases) of material published in 
the vears from 1948 


the Scientific American during 

through 1953. Although science journalists contributed 
some of the articles, most were written by working 
scientists. All show the marks of an editorial policy 


which demanded that the finished articles be clear to 


anyone interested enough to want to understand 


The editors have not tried to present a comprehen 


sive review of the status of modern science; they do 


claim, with no little justification, that the topics cov 


ered “, . . are the currently most hopeful lines of in 
quiry, the ones that are yielding, or promise soon to 
vield, significant new understanding of the world we 
live in and of ourselves as part of that world.” 


The arrangement of the articles does not follow the 
traditional subject matter breakdown, but it may be 


in analvsis based on such a classification would 
he re 


said that ; 
that the 
swing between astrophysics and genetics, psychology 
neurophysi 


show fifty-seven “varieties” served up 


and geology, anthropology and virology, 


ology and nuclear physics. A few sample topics (authors 
names in parentheses) may serve to indicate the bre adth 
of coverage “Galaxies in Flight” (George Gamow 
“The Structure of the Nucleus” (Maria G. Mayer 
Reactors I awrence R Hafstad Lhe Geneti 
Basis ol | volution I heodosius Dobzhansky Lhe 
Common Cold Christopher Howard Andrewes 
“The Pituitary” (Choh Hao Li); “Man’s Genetic Fu 






Chess 
Is Pain?” 


Playing Machine” 
W. K. Living- 


Stern); “A 
“What 


ture” (Curt 
Claude Shannon 
ston 

Neither an annual review nor even a monthly review 
of the progress of science could hope to present a truly 
up-to-the-minute snapshot of “Science Today.” There- 
fore it is too much to expect that articles written in 
some cases as much as five years ago could now be ac- 
cepted as representative of the latest thinking in the 
areas of science with which they are concerned. Never- 
theless, by a judicious use of footnotes, supplemented 
by a small amount of rewriting, the articles chosen for 
the Reader, as they now closer to being 
topical than most readers would expect. Some dele- 
have been 


appear, are 


material which otherwise would 


repetitious have been made, and there are a number of 


tions of 


cross-references from one article to another; these two 
steps tend to provide a kind of coherence often lacking 
in such compilations. 

Many diagrams and drawings were prepared especi- 
ally for this volume. Although they are generally ade- 
quate, they represent a distinctly inferior level of illus- 
tration when compared with that usually found in the 
Scientific American. 

The _ face-lifting revitalizing 
Scientific 1948 
plished by a group of science journalists who put into 


that the 
accom- 


and general 


American underwent in was 
action their conviction that it is possible to bring about 
a wider and more soundly based understanding of sci- 
ence. The editors have attempted to make their maga- 
zine a medium of communication between scien- 
tists and their fellow men,” with one of their aims being 
to combat “Illiteracy in science . . . as it prevails among 
otherwise educated members of our society.” 

I feel that the Scientific American Reader is a sig- 
nificant contribution toward the end results that its ed- 
itors, together with many others, are seeking. The collec- 
tion of articles they have assembled into the Scientific 
American Reader will probably reach a broad audience 
and should serve to convince many laymen (and some 
scientists) of the real importance of science in our 
culture. 

Bowen C. DEES 
National Science Foundation 


Washington, D.C. 


Mark 


1953. 


Astrology and Alchemy: Two Fossil Sciences. 
Graubard. New York: Philosophical Library, 


xi + 382 pp. Illus. $5.00. 


HIS book is essentially a history of pre-astronomy 

and pre-chemistry. As such, it may be read profita- 
bly whether or not one agrees with the novel contention 
of the author that astrology and alchemy are “fossil sci- 
ences.” 

The eight chapters on astrology cover its history from 
its early beginnings up to the times of Tycho, Coper- 
nicus, Kepler, Galileo, and Newton. The various geo- 
centric theories are well explained with the aid of some 
good diagrams. The ups and downs of astrology through 


396 


the centuries are carefully followed. Tycho, } pler. 
Galileo are to be numbered among the defendey 
astrology, even though they helped to bri: 
demise. And when Newton entered the | ( 
Cambridge in 1660 and was asked what he wished, 
study, replied, “Mathematics, because I wish to ; 
judicial astrology.” The Copernican revolu 
beginning of the modern science of astrono: 
end of astrology. “The modern practitioners ‘of as 
ogy) have nothing in common with the logic Ptol 
or Kepler, but the mental labors of the latter and 
many other believers in the astrological hypotheses 
the past were true soldiers in man’s struggle for ¢ 
tific truth.” 

The four chapters on alchemy cover its history {; 
the Egyptians and Greeks to the time of Lavoisier 
roll call of alchemists comprises every famous nai 
the Middle Ages. From Roger Bacon to Por 
John XXII, the alchemist, who issued two Bulls againg 
false pretenders in the field, presumably to rid 
unworthy amateurs more interested in gain than tru: 
Bernard of Treviso, who died the year before Colu 
discovered the New World, studied alchemy fron 
age of fourteen to the day of his death at eighty-{ 
At one time he settled down in France for eigh 


and | 


to study the chemical properties of eggs, 
two thousand eggs, separated shells, whites, and yok 
and studied the composition of each. Another alchei 
Botticher perfected the first Dresden china. Such work 
was, of course, merely incidental to the great s 
for transmutation. Finally, by the time of Paracel 
the outlook had changed to “the object of chemist: 
not to make gold but to prepare medicines.” 
gradually, through the work of Boyle, Priestley, C: 


{ 


dish, Lavoisier, and many others, chemistry was tu! 
in the direction of its modern development. 

Professor Graubard’s book is interesting as history. 
worth reading as history. But it is difficult to accept 
“fossil science” idea. Magic and the supernatural 
not a part of modern science, and they were a 
astrology and alchemy. The “best minds” of the | 
were not necessarily “scientific minds.” Their be 
were not necessarily “science.” 

FRANK K. EpMon 

Goethe Link Observator) 
Indiana University 


The Journals of Lewis and Clark. Bernard De Voto, | 


Boston: Houghton Mifflin, 1953. lii + 504 pp. $0 
APTAINS Meriwether Lewis and William Clark 
set out from St. Louis on May 14, 1804, to pt 

ceed up the Missouri River to its source. Their journ 

which consumed more than two years, led then 

the Missouri in 

divide, 


headwaters of great what is 
Montana, the 


Columbia to its mouth, and back again to mak 


across continental dow 
the most important odysseys of American hist: 
certainly the 


Their journals contain rich and varied informat 


one of best-documented. 


THE SCIENTIFIC MONTHL 





> K pler. 
d enders | 

rin tbout ' 
U; CTSity 


he Wished f 


W to + 


lution js 4 


on and t 
Of asty 


C Of Ptol; n 


rs 


tter and th 


listory troy 


Olsler, “Tha 


US Namy 


to Ponp 


lls aga 
D rid it 
han trut 
Colum! 


from th 


§ 


pighty-{ 

‘ight Vears 
nd_ boiled 
ind yokes 
alk hen st 
LC h Work 
arace SHS 


‘Mistry 


INDS 


Clark 
) pro- 
Imes 
o th 















































tit 




















quan 


meu 














ait sruxelles 


i 


OM «¢ 


these people important. 
thy of notice will be the soil and face of the country, 
the animals 


very 


these 


to Congress on January 18, 


1803, 


Pres 


merely indicated that an expedition was 


for the purpose of extending the external 


the 


e 


United 
first move toward breaking the British 


States.” 


Actually it 


Was 


In- 


the lucrative fur trade of the Canadian 


iCTOSS 


this continent 


Lewis set forth very clear objectives: 


for the 


pu 


wal he Oo 


f your mission is to explore the Missouri River 


rposes 


litarily, the expedition was in the nature of a 

nee. Ostensibly, however, the journey was a 
,; nture and was so explained to the ministers 
Spain, France, and Great Britain. Jefferson’s instruc- 


b- 
to 


the most direct and practicable water com- 


ot 


Perhaps more significantly he added, “The 


merce Which may be carried on with the people in- 


the line you will pursue renders a knowledge 


kind. 


he country generally 
.. The observations on matters such 


growth and vegetable productions 
the mineral productions 


Other obj 


ect 


S1¢ 


give the journals much of their quaint and 


t flavor. 


Written concurrently by 
culative leader whose prose is vividly descriptive 
d often lyrical, and by the intelligent but uneducated 


Clark whose style is graphic and whose ingenuity in 


Lewis, 


the educ 


ated a 


nd 


spelling is exceptional, the journals cannot 


harm the anthropologist, the naturalist, the his- 


or the casual reader seeking a good adventure 


idemi 


oteines, 


in Organic Chemistry, Vol. II, 16 W. Cook, Ed 


rld of Primitive Man, Paul Radin 


Press ; 


March 26 


Butterworths 


April 9 


Reviewed 


Reviewed by A. Irving Hallowell. 


e and Mechanism 
Univ. 


land. 


‘lectron Mi¢ roscopy, Robert B. Fischer 
Reviewed by A. 


Pr 


Cornell 


ess 


wn 


Press 


Organe 


Rey iewed 


Rick 


Glenn 


Henry 


by A. 


Ada 


Ss 


Chemistry, C 


by G. 


ards. 


tron to Electron Microscopy, Cecil E. Hall 
Hill). Reviewed by A. Glenn Richards. 


cal Preparations, Vol. 3. 
Chapman & Hall 


t Maladies in Scholarly Writing, Eugene S. Me- 
Reviewed 


PY 


S 


Univ. 
oule. 


of 


April 23 


Michigan 


Reviewed 


Esmond E. 
by 


Press 


Snell. 
Albert 


sory. Lewis’ account of the first contacts of his party 
th the Shoshone Indians, for example, is a_ skillful 


Books Reviewed in SCIENCE 


H 


Neuvieme Conseil de Chimie, l Universite 


R. Stoops). Reviewed by Mark H 


ms 


hu- 


iS. 
W. 


Indiana 


Mc- 


Ed. 
\ 


by 








and even dramatic piece of writing. And who can deny 


entry such as the following 


)] 


the effectiveness of a singl 
recorded by Clark on July 


of Great Falls, Montana: “a 


1805. somewhere soutl 


fine morning our feet S 


brused that I deturmined to delay for the Canoes, & 
if possible kill Some meet by the time the arrived 
Small birds are plenty. Some Deer Elk, Goats, and 
Ibex; no buffalow in the Mountains. Those mountains 
are high and a ereat perportion of them rocky Vallies 


firtile I observe on the highest pinecals of some of th 
Mountains to the West Snow lying in Spots Some Still 
Further North are covered with Snow. 

De Voto now brings these accounts to the 
1 much condensed form. In the 
the editorship of 


Bernard 
general reader in ; 1904 


complete journals appeared under 


Reuben Gold Thwaites in an edition which ran to eight 
volumes. De Voto now makes the journals available in 
medium-sized volume. Fascinated for many 


a single 
years with the adventure and romance, 
America’s westward 


as well as with 


the cultural significance of move 


ment, he has been especially intrigued with the problems 
that faced Lewis and Clark, and has personally retraced 
much of their route. He assumes that the reader with a 
specialist's interest will not find the present volume 
adequate to his needs. In his splendid preface we read, 
“Anvone who wants all full information, o1 
assurance that on any given point he has read everything 


the data, 


the captains wrote must go to the original.” For its pur 


pose, it 18S an excellent book 


EK. Asuspy HamMMoNpD 


dD. partment of History 
Uniz 


ersity of Florida 






The Language of Science, Vheodore H. Savory Andre 
Deutsch). Reviewed by Donald J. Lovell 

The Hand-Produced Book, David Diringer 

Reviewed by Louis B. Wright 


und Forschung in der Sowjetischen Naturu 


Schriftenreithe Oste uropa, No. | Arnold 


Philosoph ( il 


Library 
Ide ologte 
senschaft, 


Buchholz (Deutsche Verlags). Reviewed by Theodosius 
Dobzhansky. 

Climatic Change: Evidence, Causes, and Effe Harlow 
Shapley, Ed Harvard Univ. Press Reviewed by 
Dean B. McLaughlin 

Dialogue on the Great World Systen Galileo Galle 
revised and annotated by Giorgio de Santillana (Univ 
ol Chicago Press Cambridge | ny Press Re ewed 
by Thomas S. Kuhn 

Dialogue Concerning the Two Chief World Systen 
Ptolemaic © Copernican, Galileo Galilei, trans. by 
Stillman Drake, foreword by Albert Einstei Unis 


Thomas S. Kuhn 


of California Press). Reviewed by 
Principles of Numerical Analysis, Alston S. Householdet 
McGraw-Hill). Reviewed by E. C. Nelson 
Astronomical Photoelectric Photometry, Frank Bradsh 
Wood, Ed AAAS Reviewed by Gerald E. Kror 
The Sun. The Solar System, Vol. I, Gerard P. Kuiper, 
Ed. (Univ. of Chicago Press). Reviewed by R. Grar 
Athay and Walter Orr Roberts 














The Elements of Mathematical Analysis, Vols. I and II, 
J. H. Michell and M. H. Belz (Macmillan, ed. 2 
Reviewed by Frederic H. Miller. 

Scientific Papers Presented to Max Born, Sir Edward 
Appleton et al. (Hafner). Reviewed by P. Morrison. 

Thunderstorm Electricity, Horace R. Byers, Ed. 

Reviewed by W. D. Parkinson. 

Flow in Crystals, A. H. Cottrell 
Oxford Univ Reviewed by James S. Koehler. 

Dislocations in Crystals, W. T. Read, Jr. (McGraw-Hill 
Reviewed by James S. Koehler. 

Radioactive Isotopes, W. J. Whitehouse and J. L. Put- 
nam (Oxford Martin D 
Kamen 

Principles of 
Wiley: Chapman & 
Macnee. 

Present Problems in Nutrition Research, ¥. Verzar, Ed. 
Verlag Birkhauser Reviewed by Jean Mayer. 

A Simple Guide to Modern Valency Theory, G. I. Brown 
Longsmans, Green). Reviewed by L. H. Farinholt. 
Chemistry of the Lanthanons, R. C. Vickery (Academic 

Press; Butterworths Reviewed by Don M. Yost. 

The Proteins, Vol. I, Parts A and B. Hans Neurath and 
Kenneth Bailey, Eds Academi Reviewed by 
John I. White. 

Synthetic Methods of Organi 
Survey, Vol. 6, W. Theilheimer 
science). Reviewed by Henry Feuer. 

Principles of Polymer Chemistry, Paul J. Flory 
Univ. Press). Reviewed by Frederic T. Wall. 

The Screen Projection of Chemical Experiments, E. J. 
Melbourne Univ. Press; Cambridge Univ 

Reviewed by Hubert N. Alyea 

Plant Growth Substances, L. J. Audus 
Interscience). Reviewed by James Bonner. 

Catalogue of Fossil Cirripedia in the Department of Geol- 

Museum Vol. III: 

British Museum 


Univ. 
of Chi ago Press 
Dislocations and Plastic 


Press 


Univ. Press Reviewed by 
Shea, Ed 


Alan B 


Richard | 
Reviewed by 


Transistor Circuit 2 


Pr ess 


Annual 
Inter- 


Chemistry: An 
S. Kargar: 


Cornell 


Hartung 
Press 


Hill; 


Leonard 


Thomas 
Dora 


Tertiar y, 
Reviewed by 


ogy (British 

Henry Withers 

Priaulx Henry. 

Comparative Anatomy and Taxonomy, 
Strepsirhini, W. C. Osman Hill (Edinburgh 
Press: Interscience). Reviewed by Bryan 

The Polyporaceae of the United States, Alaska and Can- 
ada, Lee Oras Overholts; prepared for publication by 
Josiah L. Lowe (Univ. of Michigan Oxford 
Univ Reviewed by L. R. Hesler. 

Phylogeny and Morphogenesis: Contemporary Aspects of 
Botanical Science, C. W. Wardlaw (Macmillan: St 
Martin’s Press). Reviewed by Ralph H. Wetmore. 


Vol. I: 


Univ. 


Primates: 


Patterson. 


Press: 


Press 


Weve 
Revie 


Ernest Glen 
Princeton Univ. Press 


Physiological Acoustics, 
Lawrence 
ert Galambos. 

Nerve Impulse, David Nachmansohn, Ed 
Jr. Fdn. (Reviewed by L. J. Mullins 

Textbook of Genetics, William Hovanitz 
viewed by Ernst Caspari. 

The Anatomy of the Migratory Locust, F. © 
(Althone Press; Curtis Brown). 
B. Gurney. 

General Virology, S. E. Luria 
Reviewed by R. Dulbecco 

The Medusae of the British Isles: Anthome 1 

Limnomedusae, Trachymedusae 

medusae, Frederick Stratten Russell (Cam! 

Reviewed by Joel W. Hedgpeth 

Adventures in Phystology: A Selection 
Papers, Henry Hallett Dale (Pergamon Press 
millan). Reviewed by A. McGehee Harvey 

The Conquest of Plague. A Study of the ! 
Epidemiology, L. Fabian Hirst (Oxford Univ. Press 
Reviewed by Ernest Carroll Faust. 

Problems in the Anatomy of the Pelvis: An At du 
Uhlenhuth, with assistance of DeWitt T. Hunter 
by William E. Loeche (Lippincott). Reviewed 
J. Anson. 


Reviewed 


Wiley; Chapn 


rie du de, 


Pre SS 


Symposium on Fatigue, W. F. Floyd and A. T. Welfo: 
Eds. (H. K. Lewis). Reviewed by S. Howard Bart! 

The Physio patholog) of Cancer, Freddy Homburget 
William H. Fishman, Eds. ( Hoeber-Harper). Rey 
by W. E. Heston. 

Frontal Lobes and Schizophrenta, Milton Gre: 
Harry C. Solomon, Eds Springer Revie 
Jerzy E. Rose 


April 30 


The Nature and Significance of the Antibody Rest 
A. M. Pappenheimer, Jr., Ed. (Columbia Univ. Press 
Reviewed by Dan H. Campbell. 

Sexual Behavior in the Human Female, Alfred C. K 
et al. Reviewed by Bentley Glass 

Glycols, American Chemical Society Monograph 
George ©. Curme, Jr., Ed., and Franklin Johnst 
Assoc. Ed. (Reinhold). Reviewed by Henry Feuet 

The Determination of Adrenocortical Steroids and Th 
Metabolites, P. Eckstein and S. Zuckerman, Eds. (D 
nis Dobson). Reviewed by Kenneth Savard 

The Physics of the Stratosphere, R. M. Goody ( 

Reviewed by Homer fI 


Saunders 


bridge Univ Press 


Jr. 


a a 


[here is nothing more likely to betray a man into absurdity than condescension 


he seems to suppose his understanding too powerful for his company. 


when 


Samuel Johnson 
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Animistic Thinking 
































nh M 
l fter the arrival of the January 1954 issue 
r).R ; . tific Monthly with the letter from Profes- 
Alby bor ( in his questionnaire on animistic thinking, 
h Ae I came across the following on page 150 of 
: ly tions of the Sixth Conference on Cybernetics 
& Hal Josiah Macy, Jr. Foundation (1949 
. UeCulloch: “I would like to pick up the ball and 
ah lling if I may. In the first place I would 
die 1 of my prejudices to answer Larry Kubie a 
I am a Scot. I think like most all Scots, I fall in 
ee th machines and particular machines. T am a 
ss: M | know that almost every sailor falls in love 
" ship and it becomes as unique as a person 
lutiox dentified in the same manner as our fellow man 
Pr dentifies us. I don’t think any greater difficulty rests 
n the fact that the other machine is a man instead of 
dus: nade out of wheels or out of canvass.” 
Sos , Kubie: “It is only a degree.” 
o “a McCulloch: “It is not a fundamental difficulty.” 
Stroud: A machine in my laboratory has a_ per- 
Welf, rd s( label.” 
Bart Mead: “But the ship does not fall in love with 
ger a 
nti McCulloch: “I am not so sure.” 
TEMPLE BURLING 
latt York State School of 
wed Industrial and Labor Relations 
New York 
\ttracting Students to Science Careers 
Sf , . ° 
Pres | have read with considerable interest the paper by 
KR. H. Johnsen in the January issue. The idea of 
Pin xposing high-school students to the atmosphere of 
rk which they may later carry out is excellent and 
h rtainly superior to the so-called “career days” some- 
hns held in high schools. However, to give young 
ie! wople an objective comparison, it is desirable that 
ry ttempts similar to those described by the author be 
Der ade in other fields of human activity. Only the possi- 
Ca ty of making an objective comparison will give the 
ies lent a sound basis for a choice. We still will not 





iy from the difficulty that, if the adult whom he 
bserves in the one field is very inspiring and another 
a different field is very dull, the student will 
biased picture of the field. 
Xegarding the lack of scientists and of 
Johnsen 






young peo 





speculates 
work of 


development 


science ¢ arcer, 
that the 
with 


electing at 





destructive 





the possibility 





connection weapons 


ts in 





e repugnant to young people. If the author is 
this would be an encouraging sign indeed. Work 





h projects is, for several reasons, contrary to the 





rit of 
would start to present young scientists not only 
field with the broader 
human society, the field of 


science, 






their but 
tor 
might become more attractive to the most prom- 


ung people. May I refer, in such connection, to 


knowledge in 





itions of science 
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LE? TERS 


Neff in the same issue. To 


prove this point, I refer to only two quotations of 


the excellent paper by F. ¢ 


are relevant. If one accepts the statements 
work on 


that 
there, one cannot 


many 


made reasonably agree to 


weapons development. 

“Our present predicament is due more than anything 
clse to the fact that we have learned to understand and 
control to a terrifying extent the forces of nature out- 
side us, but not those that are embodied in ourselves.” 


B. Russell, quoted on p. 20 


The first moral principle of science) is that all 
judgments are in the public world, in the open, wher 
mens minds can try to agree, not in the arcanum ol 


any single personal experience where any man can be 


lieve what he pleases. L. Bryson, quoted on p. 26 


Victor PASCHKIS 
School of Engineering 
Columbia University, New York 
Consumers and the National Bureau 


of Standards 


IN his interesting and informative article on “The 
National Bureau of Sci. Monthl, 
1953) |, Nate Haseltine says “Bureau scientists 


were irritated by the public’s reaction in besieging them 


Standards” #E; 


IQS 


for advice as to which products—be they floor wax, 
soap, or auto batteries—are the best on the market.” 
This irritation may be caused by the fact that the 


scientists think that by this time the work of the Bureau 
should be well enough known to preclude the reaction 
On the other hand, in the 17 ye: I was 
Bureau of Standards I heard of many 
consumers of the kind Mr. Haseltine 


I observed among the scien- 


mentioned. irs 


at the National 
requests from 

cites; and what irritation 
tists was caused not so much by the public’s miscon- 
ception of the Bureau’s function as by the proscription 


against giving the consumers the information § they 


sought 
R ( scoop 


WILLIAM 


De partme nt of Mechanics 
Illinois Institute of Technology 


Logic or Beauty? 


Professor Dirac, in his article, “Quantum mechanics 
and the aether,” |Sci. Monthly 78, 144 (1954 states 
that the beauty of the theory underlying the principle 
of indeterminacy was the factor that has caused it to 


be accepted by physicists 


The beauty of the theory had absolutely nothing to 
do with the acceptance of the theory by the physicists 
himself 


In the next paragraph, Dirac contradicts 


“All that 
detinite set of rules enabling him to obtain results that 
Italics mine 


a physicist really wants of his theory is a 


can be compared with experiment 


[his is correct, in my opinion 


ARMAND LOWINGER 


Heights 
Y ork 


olumbia 


aT Ba 
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ASSOLCIALTION AFFAIRS 


PRELIMINARY ANNOUNCEMENT OF THE BERKELEY, CALIFORNIA 
MEETING, DEC, 26-31, 1954 


HE 121st Meeting of the American Association for 

the Advancement of Science, the annual meeting 
for the year 1954, will be unique in several respects. It 
will be the first national winter meeting of the AAAS 
west of the Rockies. Second, it will be the first time in 
recent years that the December meeting has been con- 
centrated on one campus. Third, for the last week of 
the year, Berkeley will be the statistical capital of the 
world. However, all principal fields of science will be 
represented. The number and variety of participating 
that this AAAS 


by far the largest diversified scientific 


organizations indicate years national 


meeting will be 
ever held on the Pac ific Coast. 
Consistent the shift of 
population and increasing AAAS membership, the As- 
sociation’s the West 


at first, only gradually. The fifth meeting of 


meeting 


with westward the nation’s 


meetings in have increased 
though, 
the Association in 1851 in Cincinnati was the first meet- 
ing held west of the Appalachians. In 1872, the 21st 
meeting, in Dubuque, Iowa, reached the Mississippi. 
In 1901, the 50th 
Denver, in the shadow of the Continental Divide, and 


last 


Association's meeting was held in 


then 14 years later the shore line of the Pacific at 

Was reac hed. 
The 67th or 

AAAS, Aug. 2 


pose of aiding 


“First Pacific Coast Meeting’ of the 

1915, was held with the double pur- 
in the development of science in that 
region and celebrating the completion of the Panama 
Canal. Some sessions were held in Berkeley, on the 
campus of the University of California, and some in 
San Francisco, downtown and on the grounds of the 
Panama-Pacifi 
Presidio. A full day was scheduled at Stanford Univer- 
sity. The Pacific 


International Exposition next to the 


Division of the Association had been 
organized, but it counts as its first meeting the one in 
San Diego Aug. 1916. With the exception of the war 
1917, 1943-45 inclusive, the AAAS Pacific 
Division has met each year throughout its territory. 
With the First Pacific Coast Meeting a 
not surprising that thereafter the national AAAS, when- 


years and 


success, it 1s 
ever possible, met summers with the Pacific Division: 
in 1922, at Salt Lake City; in 1923, at 
in 1925, at Portland, Ore.; in 1931, at 
1934, at Berkeley; and in 1940, at 
the Association, 


Los Angeles; 
Pasadena: in 
Seattle. 


however, 1s 


This year’s 
the 
or winter, meeting on the 


national meeting of 
Association’s first large-scale, 
“Pacific Rim.” 

Usually, \AAS meeting, some sessions 


the 


at a typical 


academic buildings of universities in 
but 


possible to center the entire meeting at one institution. 


are held in 


convention city; for many years it has been im- 


\t Berkeley, however, the exceptional facilities of the 
compact campus of the University of California make 


possible a unified and convenient meeting. As host, the 


100 


University of California has most gener 


every necessary facility: well-equipped s 
in its newest classroom buildings; its cafete 
with breakfasts served 


all dormitory units 


sired—and, quite without precedent, the 
for Men which will the | 
Center, the AAAS Science Theatre, and 
Exposition of Science and Industry. With 


Dana Sti 


nasium house 


facilities installed, this building, on 


serve as the center of the meeting. 


In addition to the meetings of the American S 


] 


tical Association, the Institute of Mathemat S 
tics, and the Society, WNAR, tl | 
Berkeley Symposium on Mathematical Statist 

the 


Biometric 


will bring together leadin 


lend a 


Probability 
of all 
tional quality to the 12Ist Meeting. This Sym 


continents and, thus, welcom 


or Congress, held at intervals of 4 or 5 years 


sections for both pure statistics and appli: 


astronomy, biology, public health, and other 
When Board of of the Ass 


selected the Pacific Coast as a meeting place 


the Directors 


Was unanimous and upon condition it would 
AAAS 


Division. It was further agreed that the adm 


rupt the regular June meetings of the 


office of the Division would not be called upol 
assistance beyond advice, information, and goox 
the Pacific 
1955 meetings in Pullman, Wash., and P 


Accordingly, Division scheduled 
and 
Calif. 
Although the December 
will not be a joint meeting with the Pacific D 


host to th 


will, in a sense, be 


The 


members 


the Division 


organization. Division’s constituent societ 


its individual will enjoy playing 
their colleagues from other parts of the country 
Virtually all that 


the Pacific 


the societies meet regularly 


Division will also have SeSSLONS 


tributed papers, special programs, or both, at Berk 


Societies that will hold their national meetings 
AAAS at Berkeley the American So 
Limnology and Oceanography, the Society of Sys 
Zoology, the National Association of Biology 1] 
the American Nature Study Society, the M 
cal Society, and the seismologists. Other natior 


include 


ties arranging special programs include the A! 
Society of Naturalists, Ecological Society of A 
and the Mycological Society of America. Am 
December 
American Physical Soci 
of the Western Society 
Associati 
the Ca 
the S 


1 


organizations, the annual 


the 


regional 
Coast meeting of 
meeting 
Western Psychological 
Society of the Pacific, 


Medical Association, 


regular winter 
the 
Astronomical 
State 


turalists, 
Veterinary 
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AAAS meeting in Berk 
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Northern California-Hawaiian Branches 
PI American Bac teriologists, the Southern 
Coast Sections of the Society of 

Biology and Medicine, et al., all will 
attendance and make this a record-break- 





| Pacific 






cone lave. 
tion. A trip to California is a memorable 


it any time and, in this modern period, the 






winter need change no one’s wish to reach 





In general, there is no reason to be uneasy 





[lation or serious interruption of scheduled 
Automobile 





ntal air and railroad service. 


in is feasible. The all-weather southern route 


\rizona and the Great Valley permits a side trip 









Grand C.anyon. 





issue of Scientifi 


Beginning with the May The 
page in the advertising section outlines the 

wy travel time between New York, Washington, 
ind San Francisco. Also given are the round- 
federal 







lowered 10 percent 


I the 
nsportation tax included. 

Housing. Sleeping ac¢ ommodations are unlimited but, 
the campus. 


2500 


res. with new 






their convenience to 


alone can accommodate 


rse, vary In 
in Berkeley per- 

ill the dormitories, a block of rooms at In- 
House, and all hotels and motels are com- 







il nal 
In reserve are the housing facilities of the neigh- 
ring community of Oakland and of San Francisco, 
ross the great Bay Bridge. All housing will be handled 
the AAAS Housing Bureau, which will be operated 


Convention Bureau. 









the Berkeley 
(he dormitories of the University, accommodating 
50 persons, will be available at a uniform rate 

{$2 per person the first night and $1 per night there- 
for these will be given to students and 
inger scientists. In the hotels, 
mn $4 to $10 per night at the Shattuck and Durant, 
rexample; $5 to $11 at the Claremont; all have rooms 
ut bath at $3 per night. All motels charge $4 to 
cht per single room; $5.50 to $8 for twin-bed 







er, Priority 





¥( single rooms range 





S) per ni 
lhe motels not close to the campus will be as 
d to those who drive to the meeting. Headquarters 
f each participating society will be given in a later 
Detailed 
for room reservations will appear in Science and 
Vonthly beginning in July 
Idvance registration. As in 

nts will receive the General Program-Directory 
December by first-class mail. Coupons will ap 

the AAAS journals beginning in late July 
\ committee on tours has not been appointed 
is anticipated that there will be a demand for 
the 


ncement housing information and a 


Vcrenti fre 


recent vears, advance 





the following: (1) Strawberry Canyon, 
Berkeley Hills, Mount Diablo: (ii) California Academy 
Sciences in Golden Gate Park-—-Museum, Aquarium, 


Mun 


and 


Mount 
Stanford | 


inetarium;: (iil Pamalpais and 


\\ redwoods ): i\ hiversity 





MI tlamilton. 
LS general symposium. By custom, the President 
\ssociation is chairman of the Symposium Com 


ind, with the approval of the Board of Direc 


1954 


tors, he appoints the remaining members. The 

Symposium Committee consists of Warren Weaver, 
Rockefeller Foundation, chairman: George W. Beadle. 
California Institute of Technology; Fred N. Briggs, 
University of California, Davis; Perry Byerly, Adriance 
S. Foster, Joel H. Hildebrand, Ernest O. Lawrence, 


Jerzy Neyman, Robert G. Sproul, Wendell M. Stanley, 
and Otto Struve, all of the [ California, 
Berkeley; Joseph Kaplan, Louis B. Slichter, and Staf 
ford L. Warren, of the University of California, Los 
Angeles; Harry J. Deuel, Jr., University of Southern 
California; Donald H. McLaughlin, Homestake Mining 
Miller, California 
Scripps Insti- 


niversity of 


Company, San Francisco; Robert C 
Academy of Sciences: Roger 
tution of Oceanography; Robert R. Sears and Douglas 
M. Whitaker, of Stanford University; Raymond L. Tay 
lor, AAAS, secretary. 

The Committee met at Berkeley Feb 


cided on one general symposium, “Science and society, 


R Revelle, 


on y and de 
the three sessions of which will be held on three con 
P.M. The 


sessions were outlined in a preliminary way and were 


secutive afternoons beginning at 4 individual 


f three program chairmen as 
Slichter; I] “Popu 
lation problems,” ¢ of California. 
Berkeley; III. “Impact of science on society,” Roger R 


made the responsibility 
“Resources,” Louis B. 


Stern, | 


follows: I, 


urt niversity 


Revelle 
Ihe special sessions that have already 
Dec. 27 


S pe r ial SESSIONS. 


been planned are as follows annual address 


of Phi Beta Kappa (15th in the series), 8:30 p.m.; Dec 
28. AAAS Presidential Address by E .U. Condon, 8 p.m 
followed by a reception; Dec. 29, Society of the Sigma 


since 1922). 8:30 p.m.: Dee 


Xi annual address 


30, Scientific Research Society of 


annual 
annual ad 
science 


America 
dress The Pacific 


Board will sponsor an address, and the National Geo 


6th in the series), 8:30 p.m 


graphic Society will have its usual excellent lecture and 


accompanying film 


[Ht PROGRAMS 


A—Mathematics 
Section A Mathematical Soctet) 


will have joint sessions on two days for contributed papers 


and the {merican 


and invited addresses and will cosponsor appropriate pro 


eTrams The American Statistical {ssociation will hold i 
regional meeting, with Maurice I. Gershenson as pro 
gram chairman. Among the sessions being arranged art 


indexes of business activity’ and Regional 


“Regional 


unemployment estimates” with cosponsorship by the 
Pacific Coast Commuttee on Social Statistic of the Social 
Science Research Council: the society's Committee on 
Statistics in the Physical Sciences is developing sessions 


on “What does probability mean to the engineer, physi 
cist, and mathematician?” and will cosponsor a numbe1 
of the other statistical sessions. The annual national meet 
ing of the Institute of Mathematical Statistics will be held 
with the AAAS in Berkeley Dec. 26-31. inclusive. Under 


the direction of Jerzy Neyman, the Third Berkeley Syn 


positum on Mathematical Statistics and Probability will 
have sessions for papers devoted to mathematical statis 
tics proper applications to mathematics, astronomy 


physics and engineering applications to venetics and 


and applications to public health 


biology 





B—Physics 

Section B will schedule a vice presidential address by 
George R. Harrison and will cosponsor appropriate pro- 
grams. The American Physical Society will hold its regu- 
lar December meeting with sessions for contributed papers 
and for invited addresses. Under the chairmanship of 
Cornelius A. Tobias, the Donner Laboratory of the Uni- 
versity of California will arrange a symposium, “Biologi- 
cal structures: Biophysics of growth,” cosponsored by the 
American Physical Society and probably by AAAS Sec- 
tions B and N. The American Meteorological Society will 
hold one of its several annual national meetings with the 
AAAS, and Sigma Pi Sigma will cosponsor the Physicists’ 


Dinner, 


C—Chemistry 
Section C 
papers, symposia, the Chemists’ Dinner, and a vice presi- 
dential address by Wendell M. Latimer. Alpha Chi Sigma 
will sponsor a luncheon. It is probable that Harry S. 
Mosher will arrange a program for the California Section 
of the American Chemical Society. The Pacific Southwest 
Association of Chemistry Teachers will have a program. 


will have several sessions for contributed 


I)—Astronomy 


Section D is arranging a vice presidential address by 
Bart J. Bok, and joint symposia, “Statistics of extra- 
galact 
sell diagram,” with the Statistical Laboratory of the Uni- 
versity of California, together with the cosponsorship of 
the program of the Astronomical Society of the Pacific 
and joint sessions for contributed papers Dec. 


clusive. The national meeting of the Meteoritical Society 


nebulae’ and “Statistics of the Hertzsprung-Rus- 


27-29, in- 
will comprise 4 sessions 


E—Geology and Geography 

Section E is scheduling several sessions for contributed 
papers in both geology and geography; a two-session sym- 
“Earth sciences from the air’; the Geologists’ 
and a vice presidential address by Meredith F. 


posium, 
Smoker; 
Burrill, The Geological Society of America will cosponsor 
Section E’s The State Division of 
Mines will conduct tours and display some exhibits. A 
regional meeting of the Seismological Society of America 
is scheduled, The National Speleological Society will hold 
a regional meeting, Arctic Institute of North 
America will cosponsor one of the symposia of the West- 
ern Society of Naturalists. 


sessions. California 


and the 


F—Zoological Sciences 
Section F plans some sessions for contributed papers in 


fields of 
sponsorship of appropriate symposia of other societies, a 


zoology other than systematic zoology, the co- 
vice presidential address by Horace W. Stunkard, and the 
cosponsorship of the Zoologists’ Dinner. Under the direc- 
tion of C. V. Duff, the Cooper Ornithological Society will 
have a joint meeting of the Northern and Southern Divi- 
sions. The Herpetologists League, with Angus M. Wood- 
bury arranging the program, will have a session for con- 
tributed papers, a symposium, an informal session for 
unlisted papers, and a dinner. The Pacific Coast Ento- 
mological Society will have one or more sessions. ‘The 


Society of Systematic Zoology, with Robert C. Stebbins 


as program chairman, plans a national meeting, with its 
Western Division as host, which will include sessions for 


contributed papers in systematic zoology and evolution, 
symposia, and the cosponsorship of the Zoologists’ Dinner. 


1O2 


FG—Zoological and Botanical Sciences 
Among the societies whose fields lie in bot! 
zoology, the American Society of Limnolog 
ography will hold its national meeting and | 
sions for contributed papers and a sympos 
advances in biological oceanography,” orgar 
Hiatt. A symposium is scheduled for a spe 
of the American Naturalists. Th 
Society, WNAR, will have sessions for contril 
and joint sessions with the Institute of M 
Statistics. Russel K. LeBarron and E. C. St 


cochairmen of the program of the Ecolo, 


, 
Rl¢ 


Society of 


America, under the sponsorship of its West 
The program includes two days of sessions for 
papers, a symposium, “Is dew an important 
factor?” an all-day field trip, and a dinner. I) 
Association of Btolog) hold 
meeting with a program on conservation 
contributed papers, panels, a field trip, and ot! 
joint with the American Nature Study Societ) 
Western § 


Te at her s will 


the regular annual meeting of the 
Naturalists are being arranged by John L 
Richard Eakin for Dec. 27—-29. The progran 
symposia on “Conservation of natural resources 
West,’ arranged by Arthur C. Giese and “The 
ranged by Daniel Mazia and Roger Stanier 
will be invited and 


concurrent sessions for 


papers on photobiology, parasitology, ecology, 
embryology, physiology, natural history, teac! 
lems in biology, and arctic biology. The societ 


a banquet for all naturalists 


G—Botanical Sciences 

Section G plans cosponsorship of appropriat: 
and probably will have sessions for contributed 
not covered by the participating societies of S: 
Ihe vice presidential address will be given by St 
Cain, and the Section will cosponsor the Botanists 
The Pacific Division of the American Pl! 


logical Society will have, at its special meeting 


ner. 


ence on control of soil microorganisms associated 


plant diseases; a symposium, “Crop sequencs 
disease control”; three concurrent sessions of ger 
invited papers; and a banquet. The Mycologica 
of America will have two joint symposia with thi 


+ 
tru 


‘**Physico-chemical control of s 
and ‘““The mode 


pathologists: 
ferentiation in the fungi’ of s 
plant pathogens in the soil’; and sessions for cont 
papers. The Western Section of the American § 
Plant Physiologists has planned one or more 
and sessions for contributed papers. The Botanic 
of America will probably cosponsor appropriate pr 
The Society with Alb« 
as program chairman, will have at least a day 


tributed 


of General Physiologists, 


papers and will cosporsor the preced 


posium, “The cell.” 


H—Anthropology 

Section H is scheduling sessions for contribute: 
in anthropology and archeology, symposia on “Ih 
North America,’ ‘Culture 
cific region,” and on several other subjects 


western change in 


I—Psychology 


Section I plans sessions for invited papers: one 
research, arranged by T. W. Forbes 
Donald B. | 


way Satety 


on the central nervous system 


THE SCIENTIFIC MO% 












in equipment design—Arnold Small: and 
social psychology; sessions for contributed 














ce ners vice presidential address by Dr. Lindsley. 
x - ne We Psychological Association will have three 
" OR, i mpos inged by Rheem F. Jarrett, and one invited 
¥ ca dress The Soe ety for Research in Child Dei elopme nt, 
a * " th Rot R. Sears as program chairman, is planning 
rhe B; dav of sessions. 

ibuted p Social and Economic Sciences 

Lathe) Oreanized last year, the Section K program committee, 
Stone wil resent nine participating societies and headed by 
al Soctet rold E. Jones, has decided on five symposia to be pre- 
ste Se ted by panels as follows: ‘Pacific coast population 
T contrit nds.’ Calvin Schmid, chairman; “The structure of 
nt ecolog ties,’ Leonard Broom, chairman; ‘Regional and inter- 
Phe Nat sional economic problems,” David Revzan, chairman; 

Its nati vanization of research on western development,” 


SESSIONS 


lated wit 






st Engelbert, chairman; and ‘“Cost-benefit analysis,” 
{ L. Upchurch, chairman. The Western Economic Asso- 
will participate as a cosponsor. The section will 
inner meeting, Dec. 29, at which vice president 









id 
B. Condliffe will deliver his address entitled “The in- 
national consequences of scientific research.” The Na- 
Academy of Economics and Political Sctence will 





symposium on the Randall Report. The Com- 
r Social Physics will have three sessions, “Dif- 









ee 
sion theory,’ “Human values measurement,” and Iso- 
phisms, arranged by Stuart C. Dodd. The Society 
the Advancement of Criminology is arranging a pro- 
with William Dienstein as chairman. 
—History and Philosophy of Science 
Section L plans sessions for contributed papers and 






and a vice presidential address. The Philosoph) 


sessions 





posia 





Science Association will have several 






M—Engineering 

Baldwin M. Woods, program chairman for Section M, 
ports that no less than eight sessions are being planned 
Eugene 









follows: “Prosthetic devices,’ arranged by 
furphy; ““Highway safety relation of eve defects to ac- 
dents “Seismology”; “Oceanography ocean as a 
ce of food “Water, irrigation, and power” 
Stream pollution’; “Present state of the smog _ prob- 






‘Highest use of raw materials.” 






\—Medical Sciences 
{lpha Epsilon Delta National Premedical Honor 
will schedule a general session on premedical edu- 





So- 






tion, a luncheon, and workshop groups. A symposium 
being arranged for the meeting of the American Acad- 
ey of Forenste Sctences by Ralph F. Turner. The Ameri- 


ciation of Hospital Consultants is scheduling a 











symposium, as is the American Psychiatric Association 
The ( fornia State Veterinary Medical Association is 
planning sessions for its regular winter meeting. David M 
Greenberg is arranging two sessions for contributed papers 
lor the meeting of the Pacific Slope Biochemical Confer- 

The Society of American Bacteriologists is schedul- 





Ing a joint meeting of its Southern California and North- 
Paul Starr and Rob- 


ert H. Dreisbach, program chairmen for the Society for 





tornia-Hawaiian Branches. 









Experimental Biology and Medicine at the joint meeting 
0! the Southern California and Pacific Coast Sections, 
plat session for papers, another for a symposium 
\d |-pituitary relationships.” An important three-day 
nterr mal Conference on Animal Venoms is being 
arranged by Nandor Porges and will be cosponsored by 
Sect F and N 








Subsection Nm—Medicine 
Nm 

entitled 
abnormal,” being arranged by 


four-session symposium 


will 
“Physiology of growth 
Howard R. Bierman. The 
vice presidential address will be given by Charles B 
the 1954 Theobald Smith Award 


Subsection sponsor a 


on cancer normal and 


Huggins and will be 


presented 


Subsection Nd—Dentistry 
Subsection Nd plans symposia cosponsored by the Jn 
for Dental Research and others 


ternational Association 


Subsection Np—Pharmacy 
Subsection Np is scheduling sessions for contributed 
national 


papers and Symposia, cosponsored by four to SLX 


pharmaceutical societies 


O—Agriculture 

Section O is planning four groups of invited papers on 
“Agricultural problems of the Far West” as follows: ‘Soil 
problems in agriculture H. B 
“Water supplies and irrigation,” F. J 


management western 
Cheney, chairman 
western 


‘Seed production in the 
and “Problems in vege 


\ eihmeye re 4 hairman 
States ds J G 
table 


Parsons, ( hai man 


crops, J E. Knott chairman 
P—Industrial Science 


Section » and a 


will have a round-table conferenc 


luncheon 
OQ—Education 

Section QO will have two sessions for contributed papers 
the Educational Researcl 


the International Council for Excep- 
Third Berkele } Sym postun 


joint sessions with American 
Association, 


tional Children, and with the 


with 


on Mathematical Statistics and Probability: and the vice 
presidential address by George C. Kyte. The AAAS ( 

operative Committee on the Teaching of Science and 
Mathematics is scheduling a symposium. The National 


Science Teachers As with Robert Stollberg as 


program chairman, is arranging sessions for invited papers 
The buffet tor 


sociation, 


and mixe! 


at its regional meeting supper 
all science teachers will be Dec. 27 
X—Science in General 
At its annual meeting, the Academy Conference will 
arrange for a round-table conference and a dinner. The 


] 
cal 


American Geoph) Union will cosponsor appropriate 


programs. Under the program chairmanship of Ruth I 


Hopson, the American Nature Study Society, at its na 
tional meeting, joint with its Western Division, is plan 
ning sessions for invited papers, panels, and its annual 
presidential address. The California Academy of Sciences 
will participate in the AAAS meeting in various ways 


the third time, 


Again, for Mrs. Marian Fineman will ar 


range several sessions for the Conference on Scientific § 
torial Problems. A business meeting, and perhaps a ses 
sion, will be held by the Honor Society of Phi Kappa Phi 
At its regular meeting, the National Association of Science 
Writers will have a symposium. It is probable that the 
Sierra Club will have joint sessions with the ANSS. The 
Soctet) of the Sign a Xi and the Screntifre Re earch Se 
ciety will sponsor evening addresses on Dec 9 and 30, 
respectively, and will hold their annual conventions wit) 
the Association on December 30, morning and afternoon, 
respectively. The National Geographic Society and the 


of Phi Beta Kappa will arrange evening 


United Chapters 


addresses, the latter scheduled for Dec. 27. The Pacif 
Science Board will sponsor an afternoon address 

RAYMOND L. TayLo 
{ssociate Administrative Secretar 
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Wild Flowers of Western Pennsylvania and the Upper London; Wiley, New York, 1954. vii + 68 pp. $1.5 
Ohio Basin, Vols. I and II. Text by O. E. Jennings, Psychosomatic Case Book. Roy R. Grinker and Fred P 
watercolors by Andrey Avinoff. Pittsburgh: Univ. of Robbins. Blakiston, New York, 1954. xiii +346 py 
Pittsburgh Press, 1953. Vol. I, text, Ixxv +575 pp. + $6.05. 

150 maps. Vol. II, xvi + 200 color plates + explanations. The Challenge of Man’s Future. An inquiry concerning 
$60.00 the set. the condition of man during the years that lie ahead 

Microwave Spectroscopy. M. W. P. Strandberg. London: Harrison Brown. Viking Press, New York, 1954. x 
Methuen: New York: Wiley, 1954. vii+ 140 pp. Illus. + 290 pp. Dlus. $3.75. 
$2.50. Tissue Culture. 2nd ed. The growth and differentiatior 

Treatise on Invertebrate Paleontology. Raymond C. of normal tissues in artificial media. E. N. Wilh 
Moore, Ed. Part G, Bryozoa. Ray S. Bassler. Lawrence, Methuen, London; Wiley, New York, 1954. xx 
Kan.: Univ. of Kansas Press, 1953. 253 pp. _ Pp. Illus. + plates. $2.25. 

Cults and Creeds in Graeco-Roman Egypt. Being the Guidance and Counseling. With psychometric practices 
Forwood Lectures for 1952. H. Idris Bell. New York: A basic treatment. Lester Nicholas Recktenw 
Philosophical Library, 1953. x +117 pp. $4.75. Catholic Univ. Press, Washington, D. Oe 1953 

Biological Effects of External X and Gamma Radia- 192 pp. Paper, $2.50. 
tion, Part I. Raymond E. Zirkle, Ed. McGraw-Hill, Las Dimensiones de la Cultura. Historia de }a Etno- 
New York—London, 1954. xxvi+530 pp. Illus. $7.25. logia en los Estados Unidos Entre, 1900 Y 

A History of the Theories of Aether and Electricity. Charles Erasmus. Editorial Iqueima, Bogata, 
The modern theories, 1900-1926. Sir Edmund Whit- viii + 198 pp. $2.00. 
taker, Philosophical Library, New York, 1954. xi4 Furope and America Since 1492. Western civ 
319 pp. $8.75. and its world influence. Geceffrey Brunn and Hen 

A History of the College of Pharmacy, Columbia Uni- Steele Commager. Houghton Mifflin, Boston, 
rersity. Charles W. Ballard. Columbia Univ. Press, xiv + 907 pp. Illus. + maps. $6.75. 

New York, 1954. vii + 89 pp. Plates. $2.00. Introductory College Mathematics. Adele Li 

Psychology: The Unity of Human Behavior. Timothy Wiley, New York; Chapman & Hall, Londo: 

J. Gannon. Ginn, New York—London, 1954. xii + 482 ix + 459 pp. lus. $4.90, 
pp. Illus. $4.75. The Rise of Methodism: A Source Book. Ric! 

The Collected Papers of Stephen P. Timoshenko. (In Cameron. Philosophical Library, New Yor! 
German, French, and English.) McGraw-Hill, New xv + 397 pp. $4.75. 

York—London, 1953. xxv + 642 pp. Illus. $15.00. The Natural History of Mammals. Francois B 

Interlingua a Prima Vista. Alexander Gode. Storm, Trans, by H. M. Parshley. Knopf, New Yor! 
New York, 1954. 79 pp. Illus. $2.00. xxi + 363 pp. Illus. + plates. $5.00. 

Understanding the Japanese Mind. James Clark Mo- An Introduction to Political Philosophy. A 
loney. Philosophical Library, New York, 1954. xviii Murray. Philosophical Library, New York, | 


252 pp. $3.50. + 240 pp. $4.75. 
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TRAVEL ARRANGEMENTS 
FOR THE AAAS BERKELEY MEETING 


December 26-31. 1954 
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e or in cost, a trip from an eastern city to California is not much more than a round trip to 
rn city. Californians who for years have been attending meetings in the East have told their 
that the continental distance is the same each way, and that it should be the turn of the 
to visit the Pacific Coast. 
Association is planning ways it may assist those who will attend the 121st AAAS Meeting on 
he campus of the University of California at Berkeley, this December. The possibilities include: 

Low cost AAAS limousines from Oakland and San Francisco airports and railroad terminals di- 

rect to the dormitory or hotel of each delegate. 


D Arrangements for traveling together in AAAS cars on fast trains leaving Chicago, Washington, 
YT dq 1] 1 Ty é 
Onard Hall, D. C.. and New York. 


K + 465 
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Arrangements for chartering first class DC6, 6B, or 7 planes of scheduled airlines 
able with air coach travel. 


at prices compar- 


Note: In the following table of round-trip fares all figures include the new lowered 10% federal tax. 


ROUND TRIPS TO OAKLAND OR SAN FRANCISCO FROM 
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lic ahead 
1954. yj fg Lotal $185.30 $264.39 $286.25 
Sa By Air Time: 7-8 hrs., leaving a.m. Time: 10-11 hrs., leaving | Time: 10—11 hrs., leaving 
om or p.m., Dec. 26; returning | a.m. or p.m., Dec. 26; re-}| a.m. or p.m., Dec. 26; re- 
Villmer, | a.m. or p.m. Dec. 31 turning a.m. or p.m., Dec. 31 turning a.m. or p.m., Dec. 31 
XXT1/) BM Air coach $167.20 $215.60 $217.80 
no ine als 
— = Chartered Ist class c. $178.00 c. $235.00 c. $235.00 
ktenwald meals included 
993. xiv HM First class $239.91 $312.18 $332.09 
eals included 
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r \AAS TRAVEL Dr. R. L. Taylor 
yuizati 19159 Massachusetts Avenue, N.W. 
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-d M rangements to San Francisco from: 
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{] remain indefinitely on the Pacific Coast 








~r Meetings 


June 

21-25. American Inst. of Electrical Engineers, summer 
general and Pacific general, Los Angeles, Calif. (H. H. 
Henline, 33 W. 39 St., New York 18.) 

21-25. American Medical Assoc., annual, San Francisco, 
Calif. (AMA Office, 535 N. Dearborn St., Chicago 10, 
Ill. ) 

21-25. Symposium on Impact of Solid State Science on 
Engineering Materials, Pittsburgh, Pa. (J. W. Graham, 
Jr., College of Engineering, Carnegie Inst. of Technol- 
ogy, Pittsburgh 13. 

21-25. Technical Writers’ Inst., 2nd annual, Troy, N. Y. 
(J. R. Gould, Rensselaer Polytechnic Inst., Troy.) 
2224. American Dairy Science Assoc., 49th annual, State 
College, Pa. (J. O. Almquist, College of Agriculture, 

Pennsylvania State Univ., State College.) 

22-24. Oceanographic Convocation, Woods Hole, Mass. 
(H. R. Gault, National Research Council, Washing- 
ton 25, D.C. 

22-25. Rubber Technology Conf., 3rd, London, England. 
(Sec., Institution of Rubber Industry, 12, Whitehall, 
London S.W.1. 

23-25. Cong. for the Advancement of Spectrographic 

Methods, 17th, Paris, France. (Sec., G.A.M.S., 1, 
Place St. Thomas d’Aquin, Paris 7.) 

23-26. Acoustical Soc. of America, 25th, New York, 
N. Y. (W. Waterfall, 57 E. 55 St., New York 22.) 

25-29. Inst. of Aeronautical Sciences, New York, N. Y. 
(S. P. Johnston, 2 E. 64 St., New York City.) 

27-1. Inst. of Food Technologists, annual, Los Angeles, 
Calif. (C. S. Lawrence, 176 W. Adams St., Chicago 
3, aa 

28-29. National Science Teachers Assoc., New York, 
N. Y. (R. H. Carleton, 1201 16 St. NW, Washington 
6, D. C.) 

28-30. American Assoc. of Physics Teachers, Minneapo- 
lis, Minn. (R. F. Paton, Univ. of Illinois, Urbana.) 

28-30. American Physical Soc., Minneapolis, Minn. 
(K. K. Darrow, Columbia Univ., New York 27.) 

28-30. American Soc. of Heating and Ventilating Engi- 
neers, 60th semiannual, Swampscott, Mass. (Sec., 
ASHVE, 62 Worth St., New York 13.) 

28-2. European Cong. of Gastroenterology, 4th, Paris, 
France. (A. Busson, 63 bis, Rue de Varenne, Paris 7.) 

28-3. National Education Assoc., annual, New York, 
N. Y. (L. W. Ashby, 1201 16 St. NW., Washington 6, 
D. C.) 

30-2. Heat Transfer and Fluid Mechanics Inst., Berkeley, 
Calif. (H. A. Johnson, Dept. of Mechanical Engineer- 
ing, Univ. of California, Berkeley. ) 


July 

1—9. British Medical Assoc., Glasgow, Scotland. (BMA, 
Tavistock Sq., London, W.C.1.) 

2-8. International Cong. of Oto-Neuro-Ophthalmology, 
19th, Sao Paulo, Brazil. (C. de Rezende, Hospital das 
Clinicas, Av. Ademar de Barros, Sao Paulo.) 

2-14. International Cong. of Botany, 8th, Paris, France. 
(P. Chouard, 11, rue de Val-de-Grace, Paris 5.) 

6—9. American Home Economics Assoc., San Francisco, 
Calif. (M. Horton, 1600 20 St., NW, Washington, 
D.C.) 

7-10. American Physical Soc., Seattle, Wash. (J. Kaplan, 
Univ. of California, Los Angeles. ) 

8-9. International Union of Pure and Applied Physics, 


8th, London, Eng. (H. A. Barton, 57 E 
York 22.) 

12. Convention on Industrial Electronics, 
(Sec., British Inst. of Radio Engineers, 9 
London, W.C.1.) 

10-15, Latin American Cong. on Gynecol 
stetrics, 2nd, Sao Paulo, Brazil. (J. Ram« 
deiro Luiz Antonio, 278-80, Sao Paulo. 

11—14. American Soc. of Refrigerating Engi: 

Wash. (M. ©. Turpin, 234 5 Ave., New \ 

13-17. Conf. on Defects in Crystalline Sol 
Eng. (H. A. Barton, 57 E. 55 St., New York 29. 
13-17. Cong. on Experimental and Theoretical Nuc 
Physics, Glasgow, Scotland. (H. A. Barton, 57 §. 

St., New York 22.) 

15-17. International Symposium on Solid Particles in | 
tronomical Objects, Liége, Belgium. (P. Swings, Ip 
tut d’Astrophysique, Cointe-Sclessin, Belgium, 

15-21. Pan American Cong. of Child Welfare and Pe 
atrics, 4th, Sao Paulo, Brazil. (J. Ramos, Av. Brigad 
Luiz Antonio 278-80, Sao Paulo.) 

16-21. International Conf. on Electron Microscopy, L 
don, Eng. (F. W. Cuckow, Royal Cancet Hospit 
London, S.W.3.) 

17-22. Latin American Cong. on Mental Health, Ist, § 
Paulo, Brazil. (A. C. Pacheco e Silva, Av. Brigade; 
Luiz Antonio 651, Sao Paulo.) 

19-23. International Cong. of Gerontology, 3rd, Londo 
Eng. (International Assoc. of Gerontology, 660 
Kingshighway, St. Louis 10, Mo.) 

19-24, Pan American Cong. on Gastroenterology, 5t 
Sao Paulo, Brazil. (J. Ramos, Av. Brigadeiro Luiz A 
tonio 278-80, Sao Paulo.) 

19-31. French Assoc. for the Advancement of Science 
Poitiers, France. (FAAS, 28 Rue Serpente, Paris 8 
20—24. International Conf. on Thrombosis and Embolisi 
Basel, Switzerland. (W. Merz, Gynecological Clini 

Univ. of Basel. ) 

21-24, International Cong. of Medical Psychotherap 
Zurich, Switzerland. (H. K. Fiers-Monnier, Haup 
strasse 9, Kreuzlingen, Switzerland. ) 

2]—28. International Cong. of Crystallography, 3rd, Pari 

France. (J. D. H. Donnay, Johns Hopkins Univ., Ba 

timore, Md.) 

29. International Cancer Cong., 6th, Sao Pail 
Brazil. (H. L. Stewart, National Cancer Inst., Bethesd 
14, Md.) 

25-31. Inter-American Cong. of Sanitary Engineering 
4th, Sao Paulo, Brazil. (L. Nogueira, Caixa Post 
8099, Sao Paulo.) 

25-8. World Power Conf., sectional, Rio de Janein 
Brazil. (C. R. Farina, Av. Presidente Vargas 642, Ri 
de Janeiro. ) 


2 


29 
“79 


26-31. International Cong. of Gynecology and Obstetrics 
Geneva, Switzerland. (W. Geisendorf, Maternite, Hopi 
tal Cantonal, Geneva. ) 

27-28. International Union of Theoretical and Applied 


Mechanics, 4th, Brussels, Belgium. (H. L. Dryden 
1724 F St., NW, Washington 25, D.C.) 

28-2. International Union for the Protection of Nature 
4th, Copenhagen, Denmark. (H. J. Coolodge, Nation 
Research Council, Washington 25, D.C.) 

28-2. Symposium on Photoelasticity and Photoplasticit 
Brussels, Belgium. (H. L. Dryden, 1724 F St., NW 
Washington 25, D.C.) 
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